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L

EXECUTIVE SUMMARY

A. INTRODUCTION

General Location: Fort Belvoir is an 8,656 acre Post held fee simple by the US Army.
It is located in the Commonwealth of Virginia, 14 miles south of Washington, D.C.,
situated primarily on a peninsula of the Potomac River. Interstate 95 and US Route 1
provide primary transportation links to Norfolk, Washington, DC, and other cities.
Fort Belvoir is an Army Installation under the Command of the United States Military
District of Washington (MDW).

Installation Mission: Since 1988 and its transfer to the MDW, Fort Belvoir's mission
has shifted from training to service to MDW and the National Capitol Region (NCR).
Within its eight mission elements are: contingency military support to the NCR,
Regional Administrative Center, Regional Logistics Support, Regional Recreation
Center, Classroom Center, Housing and other regional activities. The Installation is
now referred to as "U.S. Army Fort Belvoir".

Ft. Belvoir has been tasked, by Executive Order 12902, with reducing the total energy
consumption on the Installation by 30% of the FY 1985 level by the year FY2005. The
purpose of this study is to determine the most effective Energy Management Systems
(EMS) to install to assist in meeting this challenge. The analysis performed was based
upon five buildings of different function, occupancy and scheduling, as well as different
types of mechanical systems. Three different EMS types were analyzed for their
advantages and applicability to each building. The results of this study are to be used to

- evaluate other buildings on the Installation. The three types of systems analyzed for this

study are the FM Relay (FMR), the Power Line Carrier (PLC) and the Direct Digital
Control (DDC) Systems.

B. PURPOSE

The purpose of this study is to compare three different types of energy management
systems and determine which system would be most effective in each of a variety of
different buildings. The three systems chosen for this analysis are the FM Relay (FMR),
Power Line Carrier (PLC) and Direct Digital Control (DDC) systems. The analysis
performed was based upon five buildings of different function, occupancy, and scheduling
as well as different types of mechanical systems. The recommendations listed in this
report are to be applied over the entire Installation using the criteria listed for evaluating
each building. This study will develop the recommended strategies for applying energy
management systems (EMS) to many of the buildings at Ft. Belvoir.

C. BUILDING INFORMATION
The following is a list of the buildings which were analyzed for this study:

Building 200 - 26,256 square foot recreation facility
Building 219 - 32,937 square foot finance office building w/ auditorium

Building 247 - 148,067 square foot classroom building

EYP PROJECT NUMBER 60692.00 page I-1
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Building 1425 - 15,430 square foot administrative office building
Building 3136 - 11,760 square foot office building

Building energy simulations were performed for each building to determine the cost
effectiveness of EMS application to each building. This information along with initial
investment, maintenance and replacement costs were used to perform life cycle cost
analysis for each system type being recommended.

D. PRESENT ENERGY CONSUMPTION
The estimated present energy consumption for each building is shown in Table 1 on page
I-3. This table reflects the results of the energy simulation calculations for each building
- as it existed at the time this study was conducted. This is true for all buildings except
building 1425. This building is presently equipped with a control system which utilizes
a time clock to provide time of day scheduling. In an effort to provide a comparative
analysis for other buildings which are similar in size and system type, but do not have time
of day scheduling, it was decided that this building will be analyzed as if it were not
equipped with a time clock. For this reason the results of the analysis for building 1425
are not applicable to this building but may be used as an example when evaluating other
similar buildings.

EYP PROJECT NUMBER 60692.00 page 1-2
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Table 1. Estimated Present Annual Ener

y Consumption
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Building | Building Building Building | Building
200 219 247 1425 3136
Electrical Energy (kWH) 727,922 903,608 | 2,045,422 265,769 346,101
Electrical Energy (kBTU) 2,484,398 | 3,083,111 | 6,981,025 907,070 | 1,181,243
Electrical Cost ($) 14,558 18,072 40,908 5,315 6,922
Natural Gas (Therm) 29,904 25,043 40,071 | -
Natural Gas (kBTU) 2,990,400 | 2,504,300 [ 4,007,100 - | = -----
Natural Gas Cost ($) 18,182 15,226 24363 @ e | e
District Steam (kLBS) | = | = ]| e 254 434
District Steam (kBTU) | -} = | e 340,360 581,560
District Steam Cost ($) 2,034 3,472
Total Annual Energy (kBTU) | 5,474,798 | 5,587,411 | 10,988,125 | 1,247,564 | 1,762,334

E. ENERGY CONSERVATION ANALYSIS

ECOs Investigated

The following is a list of the ECOs investigated for this study:

Building 200
- FMREMS
- PLCEMS
- DDCEMS

Building 219

- FMREMS
- PLCEMS
- DDCEMS

EYP PROJECT NUMBER 60692.00
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Building 247

- FMR EMS
- PLCEMS
- DDCEMS

Building 1425
- FMR EMS
- PLCEMS
- DDCEMS

Building 3136
- FMREMS
- PLCEMS
- DDCEMS

ECOs Recommended

1 NOVEMBER 1995

The following is a list of the ECOs recommended as a result of this study:

Building 200
Building 219
Building 247
Building 1425

Building 3136

DDC
DDC
DDC
FMR, PLC

FMR

*The recommendations made for building 1425 are for comparison of similar
buildings which are not equipped with an EMS. They do not apply to building 1425.

ECOs Rejected

The follbwing is a list of ECOs which were rejected as a result of this study

Building 200
- FMR
- PLC

Building 219
- FMR
- PLC

Building 247
- FMR
- PLC

Building 1425

EYP PROJECT NUMBER 60692.00
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- DDC

Building 3136
- PLC
- DDC

The above listed ECO recommendations and rejections are based on the following
criteria:

Building 200, 219, and 247:

Although the FMR system results in the highest SIR and the shortest payback period, this
system does not provide comprehensive EMS capability and will not save energy. As
shown in the capabilities summary the FMR is capable of demand limiting only. This
eliminates the FMR from consideration as a solution to the problem of reducing the total
energy consumption for the entire Ft Belvoir Installation. This system should be
considered, however, for use with any building which has comfort cooling using electric
chillers or condensing units and is not equipped with an EMS which is capable of demand
limiting. Because of the short payback period and ease of installation, the FMR can be
applied in a temporary fashion to buildings which may be scheduled for EMS installation
beyond 2 years in the future. FMR systems installed for this purpose can be removed,
after the new EMS is installed, and then re-used for another building on the Installation.
When installing the FMR system care must be taken to ensure that the relays are used to
initiate a normal equipment shut-down and not to simple disconnect the incoming power
to the equipment. Until the entire Installation is outfitted with an EMS that is capable of
demand limiting, the FMR should be applied as described above to generate cost savings
at a very attractive SIR.

The PLC provides an substantial energy savings and SIR for each individual building as
shown in Table 1 on page I-3, Table 2 on page I-11 and Table 3 on page I-12. The
system, as evaluated in this study, is capable of providing time of day scheduling which
accounts for the majority of energy savings attributable to this type of EMS. The PLC
performs this time of day scheduling at the lower cost and a higher SIR than the DDC
system.

The DDC system provides the greatest energy savings potential of the three systems
evaluated, as shown in Tables 1 through 3. This is important as Ft. Belvoir continues
toward the goal of reducing the total energy consumption by 30% of the FY 1985 levels
by the year FY2005. In addition to the increased energy savings potential the DDC
system offers several features which are not available on the typical PLC system. These
features, which are important ingredients for a comprehensive EMS in a multiple building
Installation such as, Ft. Belvoir are as follows:

- On-Line monitoring and control of the building systems from a central location.
The DDC system provides this capability through a network arrangement which can
utilize the existing fiber optics at Ft. Belvoir or dedicated phone lines between the
various buildings. The typical PLC is capable of only intermittent communications
via a modem in a central computer and the controller in each building.

EYP PROJECT NUMBER 60692.00 page 1-5
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- Demand limiting based on an Installation-wide strategy which monitors the electric
. demand at the main electric sub-station providing power to all of Ft. Belvoir. The
PLC is capable of demand limiting or load shedding within each individual building
only. It is not capable of controlling the demand strategy for all of the buildings on
the Installation. The DDC system can be equipped to continuously monitor the
electric demand from a meter at the sub-station and implement the appropriate
demand limiting strategy for every building connected to a central control computer.
This integrated approach is necessary at Ft. Belvoir because the demand charges
assessed by the electric company are based on the maximum electric demand for the
entire Installation not for the individual buildings.

- Increased control system reliability and maintainability. The DDC system installation
will require the replacement of many of the existing pneumatic sensors, controllers
and actuators each system. For this reason the control system reliability will be
significantly increased in two ways. First the new components will be replacing
components which are, in many cases over twenty years old and second the sensors
and controllers used in the modern DDC systems are superior in many ways to the
older pneumatic components. The DDC systems also require less maintenance since
all of the logic functions are performed by solid state controllers with no moving parts
as compared to the old pneumatic receiver controllers and logic controllers which
require periodic calibration. The economic impact attributable to this increased
reliability is impossible to accurately estimate but is generally thought to be significant
in most cases. The PLC system utilizes all of the existing control components and will

. not increase the reliability or maintainability of the control systems.

Building 1425:

The FMR EMS should be installed on the chiller serving this building, because of the
short payback period and ease of installation, the FMR can be applied When installing
the FMR system care must be taken to ensure that the relays are used to initiate a normal
equipment shut-down and not to simple disconnect the incoming power to the equipment.
The existing control system in this building is currently equipped with the capability to
provide the time-of-day scheduling which has been shown in this study to provide the
largest single economic advantage of an EMS. Therefore, it is not advisable to install an
EMS with time-of-day scheduling capabilities.

When analyzing similar size buildings served primarily by perimeter fan-coil units and
central air cooled chilled water, and district steam heated hot water systems the PLC
should be considered as an option for maximum energy savings while meeting ECIP
funding criteria.

For new buildings or buildings where major mechanical renovation is planned the DDC
system will should be considered for applications similar to this building. Because the
DDC system would provide all of the control system and EMS capabilities the required
investment in the EMS portion would be considerably less than “adding” EMS capabilities

. to existing systems.

Building 3136:

EYP PROJECT NUMBER 60692.00 page -6
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The age and condition of the fan coil units and the control system in this building make
it a candidate for a mechanical system replacement. An example is that the fan coil units
are not equipped with control valves to stop the flow of water through coil when cooling
or heating is not needed. This situation causes the fan coil units to act as radiators during
the heating season even after the thermostat has been satisfied and has cycled the fan off.
The installation of total system EMS at the time of new equipment installation would be
more cost effective.

The building is served by a packaged air cooled chiller which can be cycled to provide
electrical demand savings. This building should be equipped with and FMR relay and
entered into a demand limiting schedule in accordance with the strategy outlined in
Example 2.1 on page 1I-2 of this report.

ECIP Projects Developed

The following is a list of ECIP Projects developed as a result of this study:

Building 200 - DDC EMS SIR 1.93
Building 219 - DDC EMS SIR 2.03
Building 247 - DDC EMS SIR 1.91
Building 1425 -FMR EMS SIR 7.17

- PLC EMS* SIR 1.55
Building 3136 - FMR EMS SIR 7.17

*The PLC recommendation made for building 1425 are for comparison of similar
buildings which are not equipped with an EMS. This does not apply to building 1425.

The supporting data for these projects is shown in tabular form in Section F of this summary
along with the Life Cycle Cost Analysis Sheets for the ECIP Projects.

F. EXTRAPOLATION OF RESULTS

Based on the results of this study the DDC EMS provides the greatest benefit of all the
system evaluated for this study. The benefits of the DDC system can best be utilized by
installing the systems with an emphasis on Installation-wide control and monitoring. This can
be accomplished most effectively by packaging all of the buildings on the post which meet the
criteria for EMS installation and acquiring competitive bids from qualified manufacturers and
installers with experience in large multiple building Installations. It is also important to
specify the requirement that all of the buildings be linked to a central control computer via a
network arrangement utilizing the existing fiber optic facilities where possible and dedicated
phone lines elsewhere. Another major consideration in evaluation of the manufacturers and
installers is the availability and reliability of the support personnel who will be responsible for
maintaining the system. It is also important that the manufacturers provide sufficient training

EYP PROJECT NUMBER 60692.00 page I-7
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for Installation or contract personnel who are responsible for maintaining the mechanical
equipment.

If it is not possible to perform a full scale Installation-wide implementation of the DDC
systems as described above, an alternate approach can be taken. The alternate approach
would be to divide the Installation into groups of buildings and acquire competitive bids for
each individual group as funding becomes available. The disadvantage to utilizing this
alternative approach is that the different manufacturers will likely be used for each group of
buildings. This would require the installation of a central control computer for each different
manufacturer or an integration package would be required to consolidate the systems into one
central control computer. There are manufacturers who are currently providing integration
packages which are capable of communicating with the systems of major control
manufacturers. Care must be taken to specify that the control manufacturers and the
integrator’s systems must are compatible.

For small buildings which are served primarily by perimeter fan-coil units and central air

“cooled chilled water, and district steam heated hot water systems the PLC should be

considered as an option for maximum energy savings while meeting ECIP funding criteria.
These PLC systems should be limited in use to smaller buildings up to 20,000 sq. ft. and two
stories or less with simple AC power distribution systems. The PLC systems have reportedly
experienced operating problems when connected to AC power system which have a high level
of electronic equipment usage. The availability of competitive vendors is limited and care
should be taken when selecting systems to chose vendors with a documented history of
successful installations similar to the application being considered.

The results of this study can also be extrapolated to assist energy auditors in selecting
buildings for EMS implementation. The flow chart on the following page can be used as a
preliminary test in selecting these buildings.

EYP PROJECT NUMBER 60692.00 page 1-8
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Because the recommended control strategy for DDC installation involves Installation-wide
systems, it may be necessary to implement these systems in buildings which do not show a
payback. This is true because the goal is to maximize the energy savings for the entire
Installation.

G. TABULATION OF RESULTS

Tables 2 on page I-11, Table 3 on page I-12 and Table 4 on page I-13, list the results of the
energy conservation analyses for each investigated Energy Conservation Opportunity (ECO).
In addition, the EMS Capability Summary Tables compare the features of each system and
their advantages and disadvantages relative to each building studied.

Life Cycle Cost Analysis Summary Sheets are included for all developed projects meeting
ECIP Criteria.

EYP PROJECT NUMBER 60692.00 page I-10
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. EMS Capability Summary - Building 200
FEATURES. EMR PLC
Chilled Water Reset

Hot Water Reset

Supply Air Reset

Enthalpy Economizer
Time of Day Scheduling X
Night Setback

Demand Limiting X

“On-Line” Centralized Control

“On-Line” Centralized Monitoring

Expandability X

Flexibility X

Maintenance Scheduling
. Optimum Start X
Occupant Control/Override
Comfort Control X
ADVANTAGES:

Increased Control System Reliability/Maintainability

o

NNNNNNNNxNNNNNNE

>

Increased Equipment and Control System Life X

Highest Savings - To- Investment Ratio (SIR) X
Provides Highest Total Energy Savings X
Meets ECIP Funding Criteria X X X
DISADVANTAGES:
Highest Initial Cost X

No Energy Savings X
Does Not Meet ECIP Funding Criteria

I——L—___——_‘
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EMS Capability Summary - Building 219
| FEEATURES: EMR | PLC

Chilled Water Reset

Hot Water Reset

Supply Air Reset

Enthalpy Economizer
Time of Day Scheduling X
Night Setback

Demand Limiting X

“On-Line” Centralized Control

“On-Line” Centralized Monitoring
Expandability X
Flexibility X

Maintenance Scheduling

Optimum Start X

e

Occupant Control/Override
Comfort Control X
ADVANTAGES:

Increased Control System Reliability/Maintainability

Increased Equipment and Control System Life

Highest Savings - To- Investment Ratio (SIR) X

Provides Highest Total Energy Savings
Meets ECIP Funding Criteria X X
DISADVANTAGES:
Highest Initial Cost

> il 1o > | NNNNNNNNNNNXNNNE

No Energy Savings X

Does Not Meet ECIP Funding Criteria
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EMS Capability Summary - Building 247
EEATURES: EMR PLC
Chilled Water Reset

Hot Water Reset

Supply Air Reset

Enthalpy Economizer
Time of Day Scheduling X
Night Setback

Demand Limiting X

“On-Line” Centralized Control

“On-Line” Centralized Monitoring

Expandability X

Flexibility X

Maintenance Scheduling

Optimum Start X

>

Occupant Control/Override
Comfort Control X
ADVANTAGES:

Increased Control System Reliability/Maintainability

NNNNNNNNNNNNNNNE

>

Increased Equipment and Control System Life X

Highest Savings - To- Investment Ratio (SIR) X

Provides Highest Total Energy Savings X
Meets ECIP Funding Criteria X X X

DISADVANTAGES:
Highest Initial Cost X

No Energy Savings X

Does Not Meet ECIP Criteria
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EMS Capability Summary - Building 1425

FEATURES:

)

DDC

Chilled Water Reset

Hot Water Reset

X
X

Supply Air Reset

N/A

N/A

N/A

Enthalpy Economizer

N/A

N/A

N/A

Time of Day Scheduling X
Night Setback

Demand Limiting X

“On-Line” Centralized Control

“On-Line” Centralized Monitoring

Expandability X
Flexibility ' X

Maintenance Scheduling

Optimum Start X

>

Occupant Control/Override
Comfort Control X
ADVANTAGES:

Increased Control System Reliability/Maintainability

T T P T Pl PR b - [ o o e

o

Increased Equipment and Control System Life X

Highest Savings - To- Investment Ratio (SIR) X

Provides Highest Total Energy Savings X
Meets ECIP Funding Criteria X X
DISADVANTAGES:

Highest Initial Cost X

No Energy Savings X
Does Not Meet ECIP Funding Criteria X
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EMS Capability Summary - Building 3136

1 NOVEMBER 1995

FEATURES:

Chilled Water Reset

Hot Water Reset

Supply Air Reset

N/A

N/A

N/A

Enthalpy Economizer

N/A

N/A

N/A

Time of Day Scheduling

Night Setback

'Demand Limiting

“On-Line” Centralized Control

“On-Line” Centralized Monitoring

Expandability

Flexibility

Maintenance Scheduling

Optimum Start

Occupant Control/Override

>

Comfort Control

T P T T P T S - o o il o

ADVANTAGES:

Increased Control System Reliability/Maintainability

>

Increased Equipment and Control System Life

Highest Savings - To- Investment Ratio (SIR)

Provides Highest Total Energy Savings

Meets Funding Criteria

DISADVANTAGES:

Highest Initial Cost

No Energy Savings

X

Does Not Meet ECIP Funding Criteria X
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LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

LOCATION: . Belvoir. VA REGIONNO. 3
PROJECT TITLE:__Ft. Belvoir EMS Study

DISCRETE PORTION NAME: BUILDING 200 - DDC EMS INSTALLATION.

PROJECT NO. DACA-31-92 D0061 Del. Order 4
FISCAL YEAR _95

ECIP No.

ANALYSIS DATE: 1/95 ECONOMICLIFE: 10 YEARS PREPARER: EINHORN YAFFEE PRESCOTT
1. INVESTMENT COSTS,

A. CONSTRUCTION COST $70,640

B. SIOH $4,238

C. DESIGN COST $3,885

D. TOTAL COST (1A+1B+1C)

E. SALVAGE VALUE OF EXISTING EQUIPMENT

F. PUBLIC UTILITY COMPANY REBATE

G, TOTAL INVESTMENT (1D-1E-1F) $78,763

—a ENERGY SAVINGS (+)/COST():

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS ~ (Oct 1994))

DISCOUNT RATE:  3.1%

cosT SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
ENERGY $/MBTU (1) MBTU/ YR (2) SAVINGS (3)  FACTOR (4) SAVINGS (5)
A.ELEC 5.86 339.7 $1,991 8.82 $17,561
B. DIST 5.97
C. RESID
D.NG 6.08 1149.3 $6,988 9.86 $68,902
G.
H. DEMAND SAVINGS $1,700 8.49 $14,433
. TOTAL $10,679 $100,896
3 NON-ENERGY SAVINGS (+) OR COST (-1
A. ANNUAL RECURRING (+/-) $5,560
(1) DISCOUNT FACTOR (TABLE A) 8.49
@) DISCOUNTED SAVINGS/COST (3A X 3A1) $47,204

EYP PROJECT NUMBER 60692.00
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B. NON-RECURRING SAVINGS (+) OR COST (-)
SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAVINGS(+)
COST () (1) OCCUR. (2) FACTOR(3) COST(-) (4)
a. $0
b. $0
c. $0
d. TOTAL $0 $0
C. TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $61,637
=4 SIMPLE PAYBACK (1G/(213+3A+ (3Bd1/ ECONOMIC LIFEN). 49  YEARS
=5 TOTAL NET DISCOUNTED SAVINGS (215+3C): $148,100
_6.____ SAVINGS TO INVESTMENT BATIO (SIR) (5/1G): 188

=L ADJUSTED INTERNAL RATE OF RETURN (AIRR):

9.82%

EYP PROJECT NUMBER 60692.00
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LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

LOCATION: _Ft Belvoir, VA  REGIONNO. 3 PROJECT NO. DACA-31-92 D0061__ Del. Order 4
PROJECT TITLE:_Ft. Belvoir EMS Study FISCAL YEAR _95

DISCRETE PORTION NAME: BUILDING 219 - DDC EMS INSTALLATION ECIPNo.____
ANALYSIS DATE: 1/95 ECONOMICLIFE: 10 YEARS PREPARER: EINHORN YAFFEE PRESCOTT
1, INVESTMENT COSTS:

A. CONSTRUCTION COST $64,700
B. SIOH $3,882
C. DESIGN COST $3,559
D. TOTAL COST (1A+1B+1C)

E. SALVAGE VALUE OF EXISTING

F. PUBLIC UTILITY COMPANY REBATE

G. TOTAL INVESTMENT (1D-1E-1F) $72,141

2 ENERGY SAVINGS (+/COST():

DATE OF NISTIRB -4942-1 USED FOR DISCOUNT FACTORS _(Qct 1994)) DISCOUNT RATE: 3.1%
cosT SAVINGS ANNUAL $ DISCOUNT DISCOUNTED

ENERGY $/MBTU (1) MBTU/ YR (2) SAVINGS (3) FACTOR (4) SAVINGS (5)

A.ELEC 5.86 770.3 $4,514 8.82 $39,813

B. DIST 5.97

C. RESID

D.NG 6.08 955.3 $5,808 9.86 $57,267

G. OTHER

H. DEMAND SAVINGS $1,708 8.49 $14,501

. TOTAL $12,028 $111,581

3 NON-ENERGY SAVINGS (+) OR COST (-);

A.

ANNUAL RECURRING (+/-) $3,710

()

DISCOUNT FACTOR (TABLE A) 8.49

2

DISCOUNTED SAVINGS/COST (3A X 3A1) $31,498
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B. NON-RECURRING SAVINGS (+) OR COST (-)
SAVINGS (4_-) YEAR OF DISCOUNT DISCOUNTED SAVINGS(+)
COST (-) (1) OCCUR. (2) FACTOR(3) COST(-) (4)
a. $0
b. $0
c. $0
d. TOTAL $0 $0
C. TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $45,999
=4 SIMPLE PAYBACK (1G/(213+3A+ (38d1/ ECONOMIG LIFEN: 46  YEARS
=2 TOTAL NET DISCOUNTED SAVINGS (2N5+3C); _$143,079
=0 SAVINGS TO INVESTMENT BATIO (SIR) (5/1G): 1.98
L. ADJUSTED INTERNAL BATE OF RETURN (AIRR). 10.40%
EYP PROJECT NUMBER 60692.00 page 1-22
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LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

LOCATION: Ft Belvoir, VA REGIONNO. 3  PROJECT NO. DACA-31-92 D0061 Del. Order 4

PROJECT TITLE:_Ft. Belvoir EMS Study ____ FISCAL YEAR _ 95 _

DISCRETE PORTION NAME: BUILDING 247 - DDC EMS ECIPNo._____
ANALYSIS DATE: 1/95 ECONOMICLIFE: 10 YEARS PREPARER: EINHORN YAFFEE PRESCOTI
1, INVESTMENT COSTS:

A. CONSTRUCTION COST $78,400
B. SIOH $4,704
C. DESIGN COST $4,312
D. TOTAL COST (1A+1B+1C)
E. SALVAGE VALUE OF EXISTING
F. PUBLIC UTILITY COMPANY REBATE
G. TOTAL INVESTMENT (1D-1E-1F) $87,416
=2 ENERGY SAVINGS VCOST().
DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS _(Qct 1994)) DISCOUNT RATE: 3.1%
COST SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
ENERGY $/MBTU (1) MBTU/ YR (2) SAVINGS (3) FACTOR (4) SAVINGS (5)
A.ELEC 5.86 7447 $4,364 8.82 $38,490
B. DIST 5.97
C. RESID
D. NG 6.08 1299.2 $7,899 9.86 $77,884
G. OTHER
H. DEMAND SAVINGS $3,070 8.49 $26,064
I. TOTAL 2044 $15,333 $142,438
3 NON-ENERGY SAVINGS (+) OB COST ()
A. ANNUAL RECURRING (+/-) $2,300
(1) DISCOUNT FACTOR (TABLE A) 8.49
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) $19,527
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B. NON-RECURRING SAVINGS (+) OR COST (-)
SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAVINGS(+)
COST (1) (1) OCCUR. (2) FACTOR(3) COST(-) (4)
a. $0
b. $0
c. $0
d. TOTAL $0 $0
C. TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $19,527
5. TOTAL NET DISCOUNTED SAVINGS (215+3C) $161,965
=6 SAVINGS TQ INVESTMENT BATIO (SIR) (5/1G): 185
2 ADJUSTED INTERNAL BATE OF RETURN (AIRR) 7.65%
EYP PROJECT NUMBER 60692.00 page 1-24
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LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

LOCATION: Ft Belvoir, VA REGIONNO. 3  PROJECT NO. DACA-31-92 D0061 Del. Order 4
PROJECT TITLE: _Ft. Belvoir EMS Study FISCAL YEAR _95

DISCRETE PORTION NAME: BUILDING 1426 -PLCEMS =~~~ ECIP No.
ANALYSIS DATE: 1/95 ECONOMICLIFE: 10 YEARS PREPARER: EINHORN YAFFEE PRESCOTT

=L INVESTMENT COSTS:.

A. CONSTRUCTION COST $10,330
B. SIOH $620
C. DESIGN COST $568
D. TOTAL COST (1A+1B+1C)

E. SALVAGE VALUE OF EXISTING

F. PUBLIC UTILITY COMPANY REBATE

G. TOTAL INVESTMENT (1D-1E-1F) $11,518

=2 ENERAGY SAVINGS YCOSTCL

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS _(Qct 1994)) DISCOUNT RATE: 3.1%
cosT SAVINGS ANNUAL $ DISCOUNT  DISCOUNTED

ENERGY $/MBTU (1) MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS (5)

A. ELEC 5.86 55.9 $328 8.82 $2,893

B. DIST 5.97

C. RESID

D.NG 6.08 242.0 $1,471 9.86 $14,504

G. OTHER

H. DEMAND SAVINGS $0

| TOTAL 208 $1,799 $17,397

3 NON-ENERGY SAVINGS (+) OR COST (.

A. ANNUAL RECURRING (+/-) $0
(1) DISCOUNT FACTOR (TABLE A)
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) $0
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B. NON-RECURRING SAVINGS (+) OR COST (-)
SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAVINGS(+)
COST (-) (1) OCCUR. (2) FACTOR(3) COST(-) (4)
a. $0
b. $0
c. $0
d. TOTAL $0 $0
C. TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $0
=4 SIMPLE PAYBACK (1G/(213+3A+ (38d1/ ECONOMIC LIFEN: 64  YEARS
=5 TOTAL NET DISCOUNTED SAVINGS (215+3C) _$17397
IR) (5/1G); 1.51

. JUSTED RN (AIRR): 7.44%

EYP PROJECT NUMBER 60692.00 page 1-26




ENERGY MANAGEMENT SYSTEMS (EMS) STUDY

FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995
[FE CYCLE NALYSI MMARY
VATI 1Y AM
LOCATION: Ft, Belvoir, VA REGIONNO. 3 PROJECT NO. DACA-31-92 D0061 Del. Order 4
PROJECT TITLE: Ft. Beivoir EMS Study FISCAL YEAR 95

DISCRETE PORTION NAME: BUILDING 1425 -FMREMS = ECIPNo.
ANALYSIS DATE: 1/05 _ECONOMICLIFE: 10 YEARS PREPARER: EINHORN YAFFEE PRESCOTT
=L INVESTMENT COSTS!

A CONSTRUCTION COST $500
B. SIOH $30
C. DESIGN COST $28
D. TOTAL COST (1A+1B+1C)

E. SALVAGE VALUE OF EXISTING

F. PUBLIC UTILITY COMPANY REBATE

G. TOTAL INVESTMENT (1D-1E-1F) $558

2o ENERGY SAVINGS (+HJCOST(L

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS _(Oct 1994)) DISCOUNT RATE: 3.1%
cosT SAVINGS ANNUAL $ DISCOUNT DISCOUNTED

ENERGY $/MBTU (1) MBTU / YR (2) SAVINGS (3) FACTOR (4) SAVINGS (5)

A.ELEC 5.86 0 $0 8.82 $0

B. DIST 5.97

C. RESID

D.NG 6.08 0 $0 9.86 $0

G. OTHER

H. DEMAND SAVINGS $456 8.49 $3,871

. TOTAL 0 $0 $3,871

3 NON-ENERGY SAVINGS (+) OR COST ()

A ANNUAL RECURRING (+/-) $0
(1) DISCOUNT FACTOR (TABLE A) 8.11
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) $0
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SAVINGS (+) _YEAROF DISCOUNT DISCOUNTED SAVINGS(+)
_COST((1)  _OCCUR.(2)  _FACTOR@) COST() (4

B 18 |8 (8

=4 SIMPLE PAYDAGK (1G/(2I0+3A+ (30d1/ ECONOMIG LIFENL 12 YEARS
=2 TOTAL NET DISCOUNTED SAVINGS (GNS+3C): $3.871

=2 SAVINGS TQ INVESTMENT BATIQ (SIR)_(1G), 694
=L ARJUSTED INTERNAL RATE OF RETURN (AIRR) 22.7%
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LIEE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

LOCATION: Ft. Belvoir, VA REGIONNO, 3  PROJECT NO. DACA-31-92 D0061 Del. Order 4
PROJECTTITLE: Ft.Belvor EMSStudy __ FISCALYEAR 95
DISCRETE PORTION NAME: BUILDING 3136 - FMR EMS ECIP No,

ANALYS|S DATE: 1/95 _ECONOMICLIFE: 10 YEARS PREPARER: EINHORN YAFFEE PRESCOTT

=L INVESTMENT COSTS:

A CONSTRUCTION COST $500

B SIOH $30

c DESIGN COST $28

D. TOTAL COST (1A+1B+1C)

E SALVAGE VALUE OF EXISTING

F PUBLIC UTILITY COMPANY REBATE

G TOTAL INVESTMENT (1D-1E-1F) $558

2 ENERGY SAVINGS (:)/COST(:

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS _(Qct 1994)) DISCOUNT RATE: 3.1%
cosT SAVINGS ANNUAL $ DISCOUNT  DISCOUNTED

ENERGY $/MBTU (1) MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS (5)

A. ELEC 5.86 0 $0 8.82 $0

B. DIST 5.97

C. RESID

D.NG 6.08 0 $0 9.86 $0

G. OTHER

H. DEMAND SAVINGS $456 8.49 $3,871

1. TOTAL 0 $0 $3,871

3 NON-ENERGY SAVINGS (+) OR COST (-):

A.

ANNUAL RECURRING (+/-) $0

()

DISCOUNT FACTOR (TABLE A) 8.11

(2

DISCOUNTED SAVINGS/COST (3A X 3A1) $0
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B NON-RECURRING SAVINGS (+) OR COST (-)

SAVINGS (+) _YEAROF DISCQUNT DISCOUNTED SAVINGS(+)
_COSTO(M)  _QCCUR.(Q)  _EACTOR(3) COST(-) (4)
L $0
b $0
C. $0
g JOTAL $0 $0
[oR TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $0

7 ARJUSTED INTERNAL BRATE OF BETURN (AIRR):
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II. INTRODUCTION

A. PURPOSE

The purpose of this study is to compare three different types of energy management
systems and determine which system would be most effective in each of a variety of
different buildings. The three systems chosen for this analysis are the FM Relay (FMR),
Power Line Carrier (PLC) and Direct Digital Control (DDC) systems. The analysis
performed was based upon five buildings of different function, occupancy, and scheduling
as well as different types of mechanical systems. The recommendations listed in this
report are to be applied over the entire Installation using the criteria listed for evaluating
each building. This study will develop the recommended strategies for applying energy
management systems (EMS) to many of the buildings at Ft. Belvoir.

B. METHODOLOGY

The analysis portion of this study is based on field surveys which were conducted over
a two month period. All five buildings were surveyed and mechanical equipment and
control information was documented. In addition to surveys, operating personnel and
occupants were interviewed to determine the hours of usage and occupant densities.
Interviews were also conducted with personnel from the energy management department
at Ft. Belvoir, who operate the existing FMR system.

Each EMS type was analyzed to determine its costs, capabilities, maintenance
requirements and applicability to each building. The results of this analysis are shown in
an EMS Evaluation Matrix for each building and system type.

Several energy simulations were performed for each building to estimate the energy usage
under different operating scenarios. For each building, a baseline simulation was
performed to estimate the energy usage under the current operating conditions, and for
all buildings a second simulation was performed to estimate the energy usage with an
energy management system in place. Each EMS is described in Section III and the energy
analysis inputs reflect the description and points list given for each system. All building

simulations were performed using the Carrier E20-I1 Hourly Analysis 3.04 computer

program and the following parameters:

- The physical properties such as floor area, wall and roof construction, window types
and sizes, lighting density, occupancy, and equipment heat gains were taken from
available construction documentation and verified by field surveys. Where
construction drawings were not available, the information was assumed based on
known field conditions, typical building practices, and engineering judgement.

- Outside air quantities were original design values unless these numbers were not
- available. In these cases the values were estimated based upon louver sizes, supply
and return fan capacity comparisons and coil entering conditions.

EYP PROJECT NUMBER 60692.00 page I1-1
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- Electric rates were based on the actual electric consumption charges of
$0.01968/kWh charged by Virginia Power. Demand charges were calculated
separately as described later in this section.

- All heating fuel consumption costs are based on natural gas rates from Washington
Gas and district steam heating rates as established by Ft. Belvoir, where applicable.

- For hydronic two pipe change-over systems, the cooling season is May through
September with the heating season being all other times of the year. This is based on
estimated change-over dates provided by Ft. Belvoir.

- The weather data used in all energy calculations was from Washington, DC because
this is the closest geographical city for which the Carrier program includes the
necessary data. It is assumed that the 1° F average difference in the monthly mean
temperature between the Washington, DC and Ft. Belvoir conditions will not have a
significant impact on the outcome of these calculations.

In addition to the computerized energy simulation, several analyses were performed to
estimate the magnitude of savings from the improved control accuracy and electric
demand limiting capabilities of DDC control systems. These factors where evaluated as
follows:

- The increased control accuracy associated with the DDC systems will result in an
increased operating efficiency for each of the buildings as compared to the existing
control system. This is true because the DDC system will maintain setpoints more
accurately and respond to condition changes more quickly than the existing pneumatic
control systems which are typically slow at performing control logic functions and
lose their calibration over time. The energy simulation program is not capable of
accounting for these differences in control accuracy. It was assumed that the
inaccuracies of the existing pneumatic control systems will result in an additional
energy usage of approximately 5% in each building . This additional energy usage was
reflected by increasing the estimated energy consumption values for the Baseline,
FMS and PLC conditions by 5% before entering them into the Life Cycle Cost
Analysis (LCCA) program (See Appendix K for Calculations).

- The energy simulation program is not capable of estimating the potential cost savings
associated with electrical demand limiting capabilities of the EMS analyzed in this
study. The potential demand savings was estimated for each building based on the
example shown in figure 2.1. This savings figure was then reflected in the life cycle
cost analysis by entering the value as a demand charge for the Baseline and PLC
conditions, which do not include demand limiting capabilities.

Figure2.1  Electrical Demand Limiting Strategy:

An effective strategy for demand limiting on a multi-building Installation such as Fort
Belvoir is to cycle off groups of equipment during periods of high electrical demand.
An example of this strategy would be to connect ten chillers to an EMS. Each chiller
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would be cycled off for a period of fifteen minutes in a rotating sequence with the
other chillers in the group. Utilizing this strategy, power demand could be reduced
by the total kW requirement of the smallest chiller in the group. During a five hour
period, any one chiller would be cycled off for no more than two fifteen minute
periods. With this strategy, the demand savings attributable to any group of buildings
or chillers is determined by the unit or building with the smallest electric demand
which is being cycled off. For this reason groups should be selected so that the
electric demand for the equipment being cycled of is approximately equal for all
buildings in the group. A group of ten nominal forty ton air cooled packaged chillers
with a power requirement of 55.7 kW each, when cycled in accordance with this
strategy, can result in a cost savings as follows:

55.7 kW x $12.54/kW demand charge/month
$698.5/month x 12 months/year
$8382/year.

Because nine other chillers or buildings are necessary to make this strategy feasible
without out a major effect on occupant comfort, the total savings attributable to one
chiller or building would be 1/10 of the total or $838.2/year. The demand savings
were reflected in the economic analysis as a demand charge for the Baseline and PLC
conditions, which do not include demand limiting capabilities.

The results of the building simulations along with initial investment, maintenance costs,
and demand savings were used to perform Life Cycle Cost Analysis (LCCA) for EMS
implementation in each building. All LCCA were performed using NIST Building Life

Cycle Cost (BLLCC) 4.0 computer program with the following parameters:
- A 10 Year study period was used, as established by the ECIP guidelines.
- The Discount Rate is 4.0%, as defined by ECIP Guidelines for 10 Year Studies.

- The Energy cost price escalation rates are based on DOE figures for industrial
applications in the State of Virginia as specified by ECIP Guidelines.

An evaluation matrix was developed to compare the relative merits of the different EMS
for each building. Because the FMR system provides only demand limiting capabilities
and is not a comprehensive EMS it was not entered in the matrix. The following example
represents the maximum values assigned to each feature used to evaluate the EMS:
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Energy Management System Evaluation Matrix

FUNCTION EMS
Hot Water Reset 1
Supply Air Reset 1
Chilled Water Reset 1
Enthalpy Economizer 2
Time of Day Scheduling 10
Demand Limiting (Installation Wide) 2
Centralized Control 2
Centralized Monitoring 2
Expandability 2
Flexibility 2
Maintenance Scheduling 2
Optimum Start 2
Occupant Control/Override 1
Comfort Control 2
Reliability/Maintainability 2
Effect on Equipment Life 2
Maintenance Costs 2
Savings to Investment Ration (SIR) 10
Total 48
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This matrix is intended to provide a relative comparison of the different EMS features.
The maximum values shown above were assigned based on an assumption of the
relative importance of the features listed. Items which are result in direct energy
and/or money savings were given the highest values, while items which result in
indirect savings or increases in system performance were given lower values. The
outcome of the matrix, as well as the results of the building simulations and life cycle
cost analysis, were used to formulate the recommendations listed for each building.
Each recommendation was then evaluated for ECIP compliance and the results of
those evaluations are listed in Table 1 in the Executive Summary portion of this report.

C. EMS SYSTEM DESCRIPTIONS

FM Relay (FMR) EMS Systems

The FMR system utilizes FM radio signals for communication between the centralized
control location and individual equipment controllers. Each piece of equipment to be
controlled is equipped with a digital receiver/relay which interlocks with the unit
control system or incoming power supply. The relay can be used to interrupt the
power to the piece of equipment or to interrupt the control signal, thus allowing
remote start-stop control of the equipment. Figure 2.2 on page II-6 shows a
schematic diagram of a typical FMR system. This system can be used effectively to
provide simple automatic time scheduling and demand limiting for packaged
commercial and residential HVAC equipment and lighting. A computer controls the
time schedule for the operation of equipment and also cycles each piece of equipment
as necessary to limit electric demand to a certain preset target value.

Priorities for load shedding are preset and the computer can select the appropriate
cycling rate based on a variety of available input data or the cycling rate can be set
manually by the operator. The system can be configured to receive electric demand
information directly from a sub-station demand meter or from a series of contacts
indicating that the demand status is above or below the target value. Cycling rates
may also be controlled based on outside air temperatures, because a rise in electrical
demand typically coincides with an increase in outside temperatures.

The FMR does not provide any temperature or safety control for the HVAC system, it
will only enable or disable the equipment to which it is attached. The existing building
control system must be maintained to perform all temperature and safety control
functions. There is also no user over-ride function for this type of system.
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FM Relay System Schematic
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Figure 2.2
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This type of system is currently used most often by utility companies to limit the
electrical demand on their distribution network by cycling air conditioning systems and
water heaters in residences and small commercial establishments.

A Scientific Atlanta FMR system is currently in operation at Fort Belvoir and is used
for demand limiting in most of the housing units and approximately twenty
administrative and support buildings. The installation of a new PC based master
controller has greatly enhanced the system capacity and capabilities. The system is
now capable of supporting 2094 different address codes and will accept contact
closure, analog and/or pulse input data. The Installation is currently utilizing only a
fraction of the available address codes, leaving a great deal of room for expansion of
this system.

Due to the fact that the FMR operates on a one way communication principal and
cannot be integrated into a total building HVAC control system it should be utilized
only for on/off control of major HVAC components for demand limiting. The systems
can be used very effectively to turn off HVAC equipment such as chillers and cooling
tower fans for short periods of time to control electrical demand in a building or
multiple building Installation. Figure 2.1 on page II-2 shows and example of an
effective peak shaving strategy for a multiple building Installation such as Ft. Belvoir.

P
The PLC type control system is one in which the communication between components
of the system takes place over the buildings electrical distribution wiring. This system
utilizes a transmitter or encoder to generate a high frequency signal which is
transmitted through the building wiring where it is received by the appropriate receiver
and used to turn equipment on or off. The controller which initiates the control signals
can be interfaced with a computerized energy management program which can provide
time scheduling and demand limiting based on several parameters, including time of
day, ambient temperatures and electric demand levels. These input parameters can
only received from within the building being controlled. The typical PLC controller is
not capable of communicating over a wide area network with other systems or
centralized power monitoring equipment. Access is limited to "dial-up" modem
communication with other controllers of similar configuration. Equipment can be
controlled on an individual basis, or by electrical circuit if several units are connected
to the same branch circuit or panel board. These systems can also be used to control
lighting. The flexibility of this system depends greatly upon the configuration and
condition of the existing building electrical system. For example, if all of the fan coil
units for each floor of the building are served from a dedicated panel, that floor can be
controlled as one zone by utilizing only one receiver relay.

The level of control that the PLC systems is capable of providing depends upon the
power and sophistication of the controlling computer. There are variety of software
packages available, each with different levels of control capability. Lower level
systems provide on/off control based on manual inputs or simple time of day
scheduling. Higher level systems can receive input information directly from demand
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metering equipment and through two way communication, monitor and track space
conditions and equipment status.

Based on several factors including availability, competition and service support, it was
decided for the purposes of this study that a computer controlled, on/off system would
be evaluated. See Figure 2.3 on page II-9 for a typical system schematic. It should
also be noted that this configuration represents the most popular usage of PLC
systems in the industry today and therefore offers the best opportunity for competitive
bidding. The PLC will not take the place of the existing building control system which
must be maintained to provide all temperature and safety control functions.
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Figure 2.3: Power Line Carrier System Schematic:

/» Building Electrical Distribution System

Remote Receiver

Energy Managment Computer

Programmable Transmitter
/— Condensing Unit

Air Handling Unit
/— g

Remote Receiver

Remote Receiver

- Packaged Chiller
e

Signal Repeater

[~

/— Exhaust Fan

Transformer .
Remote Receiver

This system offers a lower level of control, monitoring, and flexibility than the
DDC system.

Direct Digital Control (DDC) EMS Sust
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A DDC system is one that typically uses a series of stand-alone controllers which are
linked together in a network arrangement by use of a local communications bus. Each
controller serves an individual piece of equipment such as an air handling unit, VAV
box, or fan coil unit and is programmed to perform the control function independent of
the other network components. The local bus provides means to collect, store, and
analyze data from the controllers using network controllers or control units. See
Figure 2.4 on page II-11 for a typical system schematic. These control units can
provide a variety of energy management functions such as optimal start, demand
limiting, water and air temperature reset as well as trend logging functions such as run
time totalization and space temperature data. The network controllers can also be
interlocked with other network controllers in the same building or in other buildings
using a separate communications bus. This communications bus can be used to
interlock several buildings at one or more sites and provide access to all of the control
system components by use of an operator workstation. From the operator
workstation an operator may change the setpoints and time schedules for all of the
equipment connected to the system. In addition, the operator workstation can be used
to store, access and output historical data which can be used for maintenance
scheduling and troubleshooting of the HVAC systems. In most systems, software is
available which can be used to schedule maintenance activities based on run time,
elapsed time, or other operating parameters such as dirty filters.

This system offers the highest level of control, monitoring and flexibility of all systems
described in this report. It is also the system most widely used in the commercial
building market today. The DDC system offers the advantage of "Add-On"
capabilities which allows a basic system to be continually upgraded as funding or
operational requirements dictate. Because the system uses a series of twisted pair
communications busses, additional points can typically be added with only a minimum
of new wiring.

The building control industry along with the many major HVAC equipment
manufacturers and various professional organizations are currently participating in
cooperative efforts to form open protocol standards for direct digital controls in
building systems. While the goal of compatibility between competing brands of
control systems is not expected for the next 5 to 10 years, this effort has already
resulted in a number of agreements which allow building control systems to interface
with DDC components in major mechanical and electrical equipment. There are also
companies which offer interface software to allow different brands of systems to be
monitored and controlled with a single PC workstation.
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Figure 2.4: DDC System Schematic
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III. BUILDING ANALYSIS

A. BUILDING 200 - ENLISTED MEN'S SERVICE CLUB

Existing S Descripi

The existing mechanical system for this building consists of six constant volume, central
station air handling units, one water chiller with two remote air cooled condensing units,
one boiler, five pumps and several exhaust fans as well as cabinet unit heaters in each of

two entrance vestibules and hot water fin-tube radiation at various areas on the perimeter
of the building.

Five of the six air handling units have both hot water heating and chilled water cooling
coils with three-way pneumatic control valves and are served by a remote return air fan.
All five are equipped with pneumatically operated supply, return and relief dampers which
are controlled by a remote mounted manually adjustable position control. The units are
not equipped with economizer controls to allow for use of outside air for cooling during
periods of mild weather. Two of these air handlers are multi-zone units with pneumatic
zone dampers while the three are single zone units. The sixth air handling unit is heating
and ventilating unit with a hot water heating coil and is ducted for 100% outside air with
no return air capabilities. This unit (AHU-6) was originally designed to serve a kitchen
facility which has been reduced to a small food preparation area with one small exhaust
hood a small dish washing area with an exhaust hood while the remaining area has been
. converted to a travel office.

The chiller provides the cooling water for the entire building with a primary chilled water
pump circulating the chilled water to the five cooling/heating air handling units. Each
condensing unit serves a single refrigerant circuit with-in the chiller and is controlled by
a thermostat which senses chilled water supply temperature. The chiller operates using
refrigerant R-22.

Hot water for heating is provided by an oil fired boiler operating on a hot water reset
schedule which adjusts the supply temperature based on the outside air temperature. The
pumps which circulate the chilled and hot water are controlled through motor starters
which are equipped with Hand-On-Automatic (HOA) switches.

Analvsis of EMS Outi
DEMAND SAVINGS: The savings attributable to a demand limiting strategy as
described in Example 2.1 for this building would be calculated as follows:

2 - 60 Ton Air Cooled Chillers
1 Compressor @ 211 Amps, 200 Volts, 3 Phase

211x200x V3
= 73093 Volt-Amps (VA) per chiller

6 Fan Motors @ 1.5 Horsepower (10 Amps, 230 Volts, 1 Phase)
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6 x 10 x 230
= 13800 VA per chiller

73093 VA + 13800 VA
= 86893 VA per chiller

86893 VA x 0.65 (Average Power Factor)
= 56480 Watts/Chiller

56480 Watts/Chiller x 2 Chillers x 1kW/1000 Watts
= 113kW

113 kW x $12.54/kW demand charge/month
$1417/month x 12 months/year
$16999/year / 10 buildings

$1700/year

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this
building in accordance with Example 2.1. The system would consist of one receiver/relay
installed on each of two condensing units (ACCU-1 and ACCU-2) to cycle the units off
in accordance with the demand strategy.

The system as described above will require an initial investment of approximately $1115
and result in an estimated savings of $14,909 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ration (SIR)
of 13.37 and a payback period of 1 year.

ECO #2 PLC: The PLC system which was evaluated for this building includes start/stop
control of the air handling units, chillers and pumps. PLC relays would be interlocked
with the motor starters on supply and return fans of each air handling unit, as well as the
motor starters for each pump and to the remote start/stop contacts (if present) on the air
cooled condensing units of the chiller. A stand-alone transceiver would be installed to
control each relay and provide communication with a remote PC workstation through a
modem connection. The transceiver would be capable of providing time of day
scheduling for all connected equipment based on a pre-set adjustable schedule. The
following is a list of control points for this system:
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. PLC POINTS LIST
Building - 200
8 = % S
Point Description g . £z S
5 2 S g <2
5 | 22 | 2%
SE | E5 | 5:
Air Handling Units (Typ. of 5)
 Supply Fan Start/Stop X
Return Fan Start/Stop X
Qutside Air Damper Open/Close X
Air Handling Units (100% outside air)
| Supply Fan Start/Stop X
| Outside Air Damper Open/Close X
Split Air Cooled Chiller
Condensing Unit Enable/Disable (Typ. of 2) X
Chilled Water Pump Start/Stop X
‘ Boiler
Burner Enable/Disable X
Hot Water Pump Start/Stop X
Standby Pump Start/Stop X
Radiant Heating Pump Start/Stop X

The system as described above will require an initial investment of approximately
$12,711 and result in an estimated savings of $59,601 over the study life. When
compared to the existing baseline condition this ECO will result in an savings-to-
investment ration (SIR) of 4.69 and a payback period of 3 years.

ECO #3 DDC: This system would include stand-alone controllers for each air handling
unit, boiler and chiller, which are capable of time of day scheduling, night setback and
historical data logging. In addition the controller for the boiler will be capable of resetting
the hot water supply temperature based on the outside air temperature. Each controller
would be tied to a stand-alone building control panel which is capable of demand limiting
and optimum start functions as well "dial-up access from a remote PC workstation or
communication through an Installation-wide fiber optic system with other buildings and
PC work station. The following is a list of control points for this system:
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Point Description

Binary Input

Analog Input

Binary Output

Analog Output

Single Zone Air Handling Units (Typ. of 3)

Mixed Air Enthalpy

Return Air Enthalpy

Il Outside Air Enthalpy

ol el el

Qutside Air Damper

Return Air Damper

| Relief Air Damper

ol ol o

Supply Fan Start/Stop

Return Fan Start/Stop

>4 (>

Supply Fan Status

Return Fan Status

ol i

Hot Water Valve

Chilled Water Valve

>

Supply Air Temperature

Space Temperature

el g

Multi-zone Air Handling Units (Typ. of 2)

Same as above

Zone Dampers

Hot Deck Supply Temperature

Cold Deck Supply Temperature

> [

Single Zone - 100% Outside Air (AHU-6)

Qutside Air Temperature

Supply Fan Start/Stop

Supply Fan Status

Hot Water Valve

Hot Water Circulator Start/Stop

Hot Water Circulator Status

Discharge Air Temperature

Qutside Air Damper

Bypass Damper

ol o

Hot water Coil Discharge Temperature

Chiller

Chilled Water Return Temperature

| Chilled Water Supply Temperature

P4 [><
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s | g | 2| 2
Point Description g E| & a

e | 2|z |2
£ g = g
R < 2 <

Condensing Unit Start/Stop (Typ. of 2) X

Condensing Unit Status (Typ. of 2) X

Chilled Water Pump Start/Stop X

Chilled Water Pump Status X

Boiler

Burner Start/Stop X

Burner Status X

Hot Water Return Temperature X

Hot Water Supply Temperature X

Hot Water Pump Start/Stop X

Hot Water Pump Status X

Standby Pump Start/Stop X

Standby Pump Status X

Radiant Heating Pump Start/Stop X

Radiant Heating Pump Status X

The system as described above will require an initial investment of approximately
$78,764 and result in an estimated savings of $152,246 over the study life. When
compared to the existing baseline condition this ECO will result in an savings-to-
investment ration (SIR) of 1.93 and a payback period of 5 years.

The following pages include the building simulation calculation and life cycle cost analysis
results for the baseline conditions as well as each ECO.
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Building Simulation Results - Baseline Condition and ECO #1

ANNUAL ENERGY COSTS

Building: Building 200 - Baseline 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

LR R RS R RS R AR L EESEEEEEE RS EE R XS R RS SRS R R R R R R R

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft)* Total
Electric 291599 kwh 5739 0.219 18.3 %
Natural Gas 28480 Therm 17313 0.659 55.2 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 23052 0.878 73.5 %
Electric 421743 kWh 8300 0.316 25.1 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 8300 0.316 26.5 %
>>> GRAND TOTAL 31351 1.194 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area......vveeeeeeenas 26256 sqft
Conditioned floor area..........: 21402 sqgft
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Building Simulation Results - ECO #2
ANNUAL ENERGY COSTS
Building: Building 200 - PLC 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

khkhkhkdkhhkrhhkhhkhhkhhkhkhhhhkhkhkhkhrkhhkhkhhdhhhhhhkhrhkhhhdhhhhhrhhhrrhdhrhkhrrhrrrhrdrhhdhhi

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Enexrgy (S) ($/sqgft)* Total
Electric 233536 kWh 4596 0.175 17.9 %
Natural Gas 21115 Therm 12836 0.489 49.9 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 17432 0.664 67.7 %
Electric 421743 kWh 8300 0.316 32.3 &
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 8300 0.316 32.3 %
>>>_é§£&5_EOTAL - 25732 0.980 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area......cvvevevnest 26256 sgft
Conditioned floor area..........: 21402 sqft
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Building Simulation Results - ECO #3

ANNUAL ENERGY COSTS

Building: Building 200 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

hhkhkhkdkhhkdkhkhkhkhhkkhkhkhkhkkkhkkkkhkhkhkkdkhkhkkhkkkkhhkhkkhkhkhkhkhkhkhhkrhkhdhkhhkhkrhkhhohkrhkhkhhhxhkhkt

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <~---- Annual Costs ----- > % of
Component Energy ($) ($/sqft)* Total
Electric 206634 kWh 4067 0.155 17.3 %
Natural Gas 18411 Therm 11192 0.426 47.5 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 15259 0.581 64.8 %
Electric 421743 kWh 8300 0.316 35.2 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b o] 0.000 0.0 %
>>> Non-HVAC Subtotal 8300 0.316 35.2 %
>>> GRAND TOTAL 23559 0.897 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area........cciveeenns 26256 sqgft
Conditioned floor area..........: 21402 sqgft
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. Life Cycle Cost Analysis - ECO #1 vs. Baseline

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG200-BASE
ALTERNATIVE: BLDG200-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 200-BASE.LCC

ALTERNATIVE LCC FILE: 200-FMR.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG200-BASE BLDG200-FMR FROM ALT.
INITIAL, INVESTMENT ITEM(S): =  ——-=--——=--—-—==  ——eeoceocooo  —m—————ee——o
CASH REQUIREMENTS AS OF SERVICE DATE $0 $1,115 -$1,115
SUBTOTAL $0 $1,115 -$1,115

FUTURE COST ITEMS:

ANNUAL AND NON-AN. RECURRING COSTS $§72,096 $72,096 $0
ENERGY-RELATED COSTS $331,719 $316,810 $14,909
SUBTOTAL $403,814 $388,906 $14,909
TOTAL P.V. LIFE-CYCLE COST $403,814 $390,021 $13,794

NET SAVINGS FROM ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE

Net Savings = P.V. of non-investment savings $14,909
- Increased total investment $1,115
Net Savings: $13,794

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 33.62%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year 1
Discounted Payback occurs in year 1
ENERGY SAVINGS SUMMARY
Energy Units  ----—---- Annual Consumption Life-Cycle
type Base Case Alternative Savings
Electricity kWh 727,922 727,922 0
Natural Gas Therm 29,904 29,904 0
EMISSIONS REDUCTION SUMMARY
Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
COo2 (Mg): 422.8 422.8 0.0 0.0
SOx (Kg): 3,552.7 3,552.7 0.0 0.0
NOx (Kg): 1,813.6 1,813.6 0.0 0.0
Natural Gas:
CO02 (Mg): 157.9 157.9 0.0 0.0
SOx (Kg): 0.9 0.9 0.0 0.0
NOx (Kg): 119.6 119.6 0.0 0.0
Total:
CO2 (Mg): 580.8 580.8 0.0 0.0
SOx (Kg): 3,553.6 3,553.6 0.0 0.0
NOx (Kg): 1,933.2 1,933.2 0.0 0.0
EYP PROJECT NUMBER 60692.00 page III - 10




ENERGY MANAGEMENT SYSTEM (EMS) STUDY

FORT BELVOIR, VIRGINIA

Life Cycle Cost Analysis - ECO #2 vs. Baseline

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS

BASE CASE: BLDG200-BASE
ALTERNATIVE: BLDG200-PLC

(version 4.20-95)

1 NOVEMBER 1995

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 200-BASE.LCC

ALTERNATIVE LCC FILE: 200-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG200-BASE BLDG200-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S): = = = = =ceeeem—mmcm cmme oo e
CASH REQUIREMENTS AS OF SERVICE DATE $0 $12,711 -$12,711
SUBTOTAL $0 $12,711 -$12,711
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $72,096 $72,096 $0
ENERGY-RELATED COSTS $331,719 $272,118 $59,601
SUBTOTAL $403,814 $344,214 $59,601
TOTAL P.V. LIFE-CYCLE COST $403,814 $356,925 $46,890

NET SAVINGS FROM ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE

Net Savings = P.V. of non-investment savings $§59,601
- Increased total investment $12,711
Net Savings: $46,890

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE

(Reinvestment rate = 3.10%; Study periocd = 10 years)

AIRR = 20.33%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year 3
Discounted Payback occurs in year 3

ENERGY SAVINGS SUMMARY

1 NOYEMBER 1995

Energy Units = -----=-- Annual Consumption --------—- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 727,922 666,966 60,956 609,560
Natural Gas Therm 29,904 22,171 7,733 77,330
EMISSIONS REDUCTION SUMMARY
Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction

Electricity:

COo2 (Mg): 422.8 387.4 35.4 354.1
SOx (Kg): 3,552.7 3,255.2 297.5 1,856.4
NOx (Kg): 1,813.6 1,661.7 151.9 1,518.7
Natural Gas:

COo2 (Mg): 157.9 117.1 40.8 408.4
SOx (Kg): 0.9 0.7 0.2 0.0
NOx (Kg): 119.6 88.7 30.9 309.3
Total:
CO2 (Mg): 580.8 504.5 76.2 762.5
SOx (Kg): 3,553.6 3,255.8 297.7 1,856.4
NOx (Kg): 1,933.2 1,750.4 182.8 1,828.0
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ENERGY MANAGEMENT SYSTEM (EMS) STUDY

FORT BELVOIR, VIRGINIA

. Life Cycle Cost Analysis - ECO #3 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version

BASE CASE: BLDG200-BASE
ALTERNATIVE: BLDG200-DDC

PRINCIPAL STUDY PARAMETERS:

4.20-95)

1 NOVEMBER 1995

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)

BASE CASE LCC FILE: 200-BASE.LCC
ALTERNATIVE LCC FILE: 200-DDC.LCC

| .
COMPARISON OF PRESENT-VALUE COSTS
BASE CASE: ALTERNATIVE: SAVINGS
. BLDG200-BASE BLDG200-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S): = —————m—emems mmmmmcmmecee mmmmmmmmm e
CASH REQUIREMENTS AS OF SERVICE DATE $0 $78,764 -$78,764
SUBTOTAL $0 $78,764 -$78,764
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $72,096 $24,909 $47,187
ENERGY-RELATED COSTS $§331,719 $226,660 $105,059
SUBTOTAL $403,814 $251,569 §152,246
TOTAL P.V. LIFE-CYCLE COST $403,814 $330,333 $73,482
. NET SAVINGS FROM ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE
Net Savings = P.V. of non-investment savings $152,246
- Increased total investment $78,764
Net Savings: $§73,482

SAVINGS-TO-INVESTMENT RATIO (SIR)

Increased total investment

ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 10.12%

ESTIMATED YEARS TO PAYBACK

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

FOR ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE
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page II1 - 13




ENERGY MANAGEMENT SYSTEM (EMS) STUDY

FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995
Simple Payback occurs in year 5
Discounted Payback occurs in year 6
ENERGY SAVINGS SUMMARY
Energy Units ~  -—------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 727,922 628,377 99,545 995,450
Natural Gas Therm 29,904 18,411 11,493 114,930
EMISSIONS REDUCTION SUMMARY
Energy --~ Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction

Electricity:
CO2 (Mg): 422.8 365.0 57.8 578.2
SOx (Kg): 3,552.7 3,066.8 485.8 3,031.6
NOx (Kg): 1,813.6 1,565.6 248.0 2,480.1
Natural Gas:
CO2 (Mg): 157.9 97.2 60.7 606.9
SOx (Kg): 0.9 0.6 0.3 0.0
NOx (Kg): 119.6 73.6 46.0 459.7
Total:
CO2 (Mg): 580.8 462.2 118.5 1,185.2
SOx (Kg): 3,553.6 3,067.4 486.2 3,031.6
NOx (Kg): 1,933.2 1,639.2 294.0 2,939.8

EYP PROJECT NUMBER 60692.00 page 111 - 14




ENERGY MANAGEMENT SYSTEM (EMS) STUDY
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Recommendations
Energy Management System Evaluation Matrix

FUNCTION PLC DDC
Hot Water Reset 0 1
Supply Air Reset 0 1
Chilled Water Reset 0 1
Enthalpy Economizer 0 2
Time of Day Scheduling 10 10
Demand Limiting (Installation Wide) 0 2
Centralized Control 0 2
Centralized Monitoring 0 2
Expandability 1 2
Flexibility 1 2
Maintenance Scheduling 0 2
Optimum Start 1 2
Occupant Control/Override 1 1
Comfort Control 0 2
Reliability/Maintainability 1 2
Effect on Equipment Life 0 2
Maintenance Costs 0 2
Savings to Investment Ration (SIR) 10 5
Total 25 43

The evaluation matrix above is intended to provide an objective comparison of two
systems with widely varying capabilities. This matrix assigns relative value to the factors
which were identified as being important in evaluating an EMS. From the results of this
evaluation matrix the merits of the DDC system surpass those of the PLC system for this
Building. Although the savings to investment ratio of the FMS and PLC systems exceed
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FORT BELVOIR, VIRGINIA 1 NOYEMBER 1995

that of the DDC system, the over-all energy savings and total merits of the DDC system
surpass those of the other two systems for this building. The DDC system offers the
greatest benefit for this building with respect to total Installation wide energy savings and
HVAC system operation and maintenance.

The life cycle cost analyses indicated that all three of the systems meet the ECIP
criteria.

On the basis of the greatest Installation-wide energy savings and HVAC operation and
maintenance this building should be considered for a DDC EMS installation as
described above.

B. BUILDING 219 - FINANCE OFFICE BUILDING

Existing S Descrinti

The mechanical system in this building consists of two air handling units, numerous fan-
coil units, two air cooled chillers, two pumps, two boilers, and several exhaust fans.

One air handling unit (AHU-1) which conditions the interior of the office areas of the
building and provides ventilation air for the perimeter office areas is a central station type
unit with a combination hot water/chilled water coil in a 2-pipe arrangement utilizing a
two-way pneumatic control valve. Air handling unit (AHU-1A) serves the auditorium
portion of the building and is a field built-up type unit with a supply fan, combination hot
water/chilled water coil with a two-way control valve, and an electric resistance duct
heater. This unit is equipped with an economizer control to utilize outside air for cooling
during periods of mild weather and a humidity control to modulate the chilled water valve
and electric duct heater to maintain the relative humidity level below 50%. The perimeter
office portion of the building is served by 2-pipe fan coil units which are equipped with
manual fan speed controls and thermostatically controlled electric two-way hot/chilled
water valves.

One chiller (C-1) is a reciprocating type with two compressors and a two-circuit remote
air cooled condenser. The other chiller (C-1A) is a packaged air cooled reciprocating
type which is located outside of the building. This chiller serves the auditorium portion
of the building. The compressors are cycled and staged to maintain a set chilled water
supply temperature. Both chillers utilize refrigerant R-22.

Heating water for the building is provided by two parallel oil fired steam boilers through
separate heat exchangers which serve both the auditorium and office portion of the
building.

One steam condensate unit with a receiver and dual pumps provides the means for
condensate return to the boilers. One chilled water/hot water pumps serve each of the
two portions of the building circulating chilled water for summer cooling and hot water
for winter heating.

Analysis of EMS options
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DEMAND SAVINGS: The savings attributable to a demand limiting strategy as
described in Example 2.1 for this building would be calculated as follows:

1 - 60 Ton Air Cooled Chiller

2 Compressors @ 55 Amps, 460 Volt, 3 Phase
2x55x460xvV3
= 87642 VA

2 Fan Motors @ 11.0 Amps, 460 Volt, 3 Phase
2x11.0x 460 x V3
= 17528 VA

1 - 40 Ton Air Cooled Chiller

2 Compressors @ 40 Amps, 460 Volt, 3 Phase
2x40x460xvV3
= 63739 VA

4 Fan Motors @ 1.8 Amps, 460 Volt, 3 Phase
4x 1.8 x460x V3
= 5737 VA

87642 VA + 17528 VA + 63739 VA + 5737 VA
= 174646 VA

174646 VA x 0.65 (Average Power Factor) x 1 kW/1000 Watts
113.5 kW

113.5 kW x $12.54/kW demand charge/month
$1423/month x 12 months/year -
$17076/year / 10 buildings

$1708/year

This demand savings estimate applies to both the FMR (ECO #1) and DDC (ECO #3)
systems for this building.

nn

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this
building in accordance with Example 2.1 to result in the savings as calculated above. The
system would consist of one receiver/relay instailed on each of two air cooled chillers (C-
1 and C-1A) and one receiver/relay on the air cooled condenser (ACC-1) to cycle the
units off in accordance with the demand strategy.

The system as described above will require an initial investment of approximately $1,673
and result in an estimated savings of $14,979 over the study life. When compared to the
existing baseline condition this ECO will resuit in an savings-to-investment ration (SIR)
of 8.95 and a payback period of 1 year.
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ECO #2 PLC: The PLC system selected for this building includes a PLC relay to control
each air handling unit, pump and air cooled chiller as well as a relay for each electrical
branch circuit feeding the fan coil units. A stand-alone transceiver would be installed to
control each relay and provide communication with a remote PC workstation through a
modem connection. The transceiver would be capable of providing time of day
scheduling for all connected equipment based on a pre-set adjustable schedule. The
following is a control points list for this system:

PLC POINTS LIST

Building - 219

Point Description

Motor Starter
Interlock

Unit Control
Circuit Interlock

Unit Power Circuit
Interlock

AHU-1 A (Auditorium)

Supply Fan Start/Stop

>

Qutside Air Damper Open/Close

AHU-1 B (Finance and Accounting)

Supply Fan Start/Stop

Return Fan Start/Stop

>4 [P

Outside Air Damper Open/Close

Fan Coil Units (Typ. of 38)

Fan Start/Stop

Boilers (Typ. of 2)

Burner Enable/Disable

Packaged Air Cooled Chiller

Chiller Enable/Disable

Split Air Cooled Chiller

Condenser Fans Enable/Disable

Il Compressor Enable/Disable (Typ. of 2)

> [

Dual Temperature Water Pumps (Typ. of 2)

Pump Start/Stop X

The system as described above will require an initial investment of approximately $12,516
to install and will result in an estimated savings of $91,836 over the study life. When
compared to the existing baseline condition this ECO will result in an savings-to-
investment ration (SIR) of 7.34 and a payback period of 2 years.
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ECO #3 DDC: This system includes a stand-alone controller for each air handling unit,
air cooled chiller, and boiler as well as groups of 8 fan coil units. Each controller will be
connected to a stand-alone building control panel through a communication bus. Each
stand-alone controller will be capable of time of day scheduling, night setback and historic
data logging while the building control panel is capable of providing demand limiting and
optimum start for each piece of controlled equipment. In addition the controller for the
boiler will be capable of resetting the hot water supply temperature based on the outside
air temperature. The control panel will also allow for "dial-up access from a remote PC
workstation or communication through an Installation-wide fiber optic system with other
buildings and PC work station. The following is a control points list for this system:

Building - 219

DDC POINTS LIST

Point Description

Binary Input

Analog Input

Binary Output

Analog Output

AHU-1 (Finance and Accounting)

Mixed Air Enthalpy

Return Air Enthalpy

Qutside Air Enthalpy

ol el i

Qutside Air Damper

Return Air Damper

| Relief Air Damper

ol lell e

Supply Fan Start/Stop

Return Fan Start/Stop

> (>

Supply Fan Status

Return Fan Status

> [

Dual Temperature Valve

Discharge Air Temperature

| Space Temperature

P >4
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Point Description

Binary Input

Analog Input

Binary Output

Analog Output

AHU-1 A (Auditorium)

Outside Air Enthalpy

Return Air Enthalpy

Mixed Air Enthalpy

ol ol

Qutside Air Damper

Return Air Damper

Relief Air Damper

ol il g

| Supply Fan Start/Stop

Supply Fan Status

Dual Temperature Valve

Discharge Air Temperature

Discharge Relative Humidity

Reheat Step Control

Space Temperature

L.Space Humidity

ol o] B e

Fan Coil Units (Typ. of 38)

Fan Start/Stop

Zone Temperature

Boilers (Typ. of 2)

Burner Start/Stop

Burner Status

Steam Discharge Pressure

Condensate Return Temperature

>4 [

Hot Water Converter (Typ. of 2)

Supply Steam Pressure

Condensate Return Temperature

Hot Water Return Temperature

ol o il o

Hot Water Supply Temperature
Steam Valve

Packaged Chiller

Chilled Water Return Temperature

Chilled Water Supply Temperature

>4 [

Chiller Start/Stop

Chiller Status
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- -

1| 2| &| &

Point Description g £ E 3

g = g |

& < = <

Split Air Cooled Chiller

Chilled Water Supply Temperature
Chilled Water Return Temperature

Compressor Start/Stop X
Compressor Status X

> e

Dual Temperature Water Loop (Typ. of 2)

| Dual Temperature Pump Start/Stop X
Dual Temperature Status X
DTW Supply Temperature
DTW Return Temperature
DTW Changeover Valve X

> [

The system as described above will require an initial investment of $72,141 and result in
an estimated savings of $146,518 over the study life. When compared to the existing
baseline condition this ECO will result in an savings-to-investment ration (SIR) of 2.03
and a payback period of 5 years.

The following pages include the building simulation calculation and life cycle cost analysis
results for the baseline conditions as well as each ECO.
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Building Simulation Resuits - Baseline Condition and ECO #1

. ANNUAL ENERGY COSTS
Building: Building 219 - Baseline 01-04-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft)* Total
Electric 388008 kWh 7636 0.232 23.9 %
Natural Gas 23850 Therm 14499 0.440 45.5 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 22135 0.672 69.4 %
Electric 496200 kWh 9765 0.296 30.6 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 9765 0.296 30.6 %
>>> GRAND TOTAL 31900 0.969 100.0 %
* Cost per unit floor area is based on the gross building floor area.
. Gross floor Area.....ceeeeeeeeeeas 32937 sqft
Conditioned floor area..........: 32937 sqft
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Building Simulation Results - ECO #2
. ANNUAL ENERGY COSTS
Building: Building 219 - PLC 01-04-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <=---- Annual Costs ----- > % of
Component Energy ($) ($/saft) * Total
Electric 190811 kWh 3755 0.114 16.4 %
Natural Gas 15490 Therm 9417 0.286 41.1 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
N Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 13172 0.400 57.4 %
Electric 496200 kWh 9765 0.296 42.6 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 9765 0.296 42.6 %
>>> GRAND TOTAL 22937 0.696 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor Aar€a....vieeeennenaat 32937 sqft
Conditioned floor area..........: 32937 sqft
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. Building Simulation Results - ECO #3
ANNUAL ENERGY COSTS
Building: Building 219 - DDC 01-04-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <~--- Annual Costs ----- > % of
Component Energy ($) ($/sqft) * Total
Electric 181447 kWh 3571 0.108 15.7 %
Natural Gas 15490 Therm 9417 0.286 41.4 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0] 0.000 0.0 %
>>> HVAC Subtotal 12987 0.394 57.1 %
Electric 496200 kWh 9765 0.296 42.9 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 9765 0.296 42.9 %
>>> GRAND TOTAL 22753 0.691 100.0 %
. * Cost per unit floor area is based on the gross building floor area.
Gross floor area.....cveveveeeanenst 32937 sqft
Conditioned floor area..........: 32937 saqft

EYP PROJECT NUMBER 60692.00 page III - 24




ENERGY MANAGEMENT SYSTEM (EMS) STUDY
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995

Life Cycle Cost Analysis - ECO #1 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG219-BASE
ALTERNATIVE: BLDG219-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 219-BASE.LCC

ALTERNATIVE LCC FILE: 219-FMR.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG219-BASE BLDG219-FMR FROM ALT.
INITIAL INVESTMENT ITEM(S): = = = —==-—ccmmeee cemmcmmmmem e e
CASH REQUIREMENTS AS OF SERVICE DATE $0 $1,673 -$1,673
SUBTOTAL $0 $1,673 -$1,673
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $51,685 $51, 685 $0
ENERGY-RELATED COSTS $331,859 $316,880 $14,979
SUBTOTAL $383,544 $368,565 $14,979
TOTAL P.V. LIFE-CYCLE COST $383,544 $370,238 $13,306

NET SAVINGS FROM ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE

Net Savings = P.V. of non-investment savings $14,979
- Increased total investment 51,673
Net Savings: $13,306

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 28.37%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year 1
Discounted Payback occurs in year 2
ENERGY SAVINGS SUMMARY
Energy Units  -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings
Electricity kWh 903,608 903,608 0 0
Natural Gas Therm 25,043 25,043 0 0
EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle

type Base Case Alternative Reduction Reduction
Electricity:

CcO2 (Mg): 524.9 524.9 0.0 0.0

SOx (Kg): 4,410.1 4,410.1 0.0 0.0

NOx (Kg): 2,251.3 2,251.3 0.0 0.0
Natural Gas:

CO2 (Mg): 132.3 132.3 0.0 0.0

SOx (Kg): 0.8 0.8 0.0 0.0

NOx (Kg): 100.2 100.2 0.0 0.0
Total:

C02 (Mg): 657.1 657.1 0.0 0.0

S0Ox (Kg): 4,410.9 4,410.9 0.0 0.0

NOx (Kg): 2,351.5 2,351.5 0.0 0.0
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Life Cycle Cost Analysis - ECO #2 vs. Baseline

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG219-BASE
ALTERNATIVE: BLDG219-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 219-BASE.LCC

ALTERNATIVE LCC FILE: 219-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG219-BASE BLDG219-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S): = ——=memmmmmmoe mmmmmmooo cmmmmmmeem e
CASH REQUIREMENTS AS OF SERVICE DATE $0 $12,516 -$12,516
SUBTOTAL $0 $12,516 -$12,516
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $51, 685 $51, 685 $0
ENERGY-RELATED COSTS $331,859 $240,024 $91,836
SUBTOTAL $383,544 $291,709 $91, 836
TOTAL P.V. LIFE-CYCLE COST $383,544 $§304,225 $79,320
. NET SAVINGS FROM ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG219-BASE
Net Savings = P.V. of non-investment savings $91,836
- Increased total investment $12,516
Net Savings: $79,320

Note: the SIR and AIRR computations include differential initial costs,
| capital replacement costs, and resale value (if any) as investment costs,
| per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG219-BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG219-BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

ATRR = 25.84%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year 2
Discounted Payback occurs in year 2
ENERGY SAVINGS SUMMARY
Energy Units  ------—- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 903,608 696,551 207,057 2,070,570
Natural Gas Therm 25,043 16,265 8,778 87,780
EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle

type Base Case Alternative Reduction Reduction
Electricity:

C02 (Mg): 524.9 404.6 120.3 1,202.8

SOx (Kg): 4,410.1 3,399.5 1,010.6 6,305.8

NOx (Kg): 2,251.3 1,735.4 515.9 5,158.8
Natural Gas:

CO2 (Mg): 132.3 85.9 46.4 463.6

SOx - (Kg) : 0.8 0.5 0.3 0.0

NOx (Kg): 100.2 65.1 35.1 351.1
Total:

CO2 (Mg): 657.1 490.5 166.6 1,666.3

SOx (Kg): 4,410.9 3,400.0 1,010.8 6,305.8

NOx (Kg): 2,351.5 1,800.5 551.0 5,509.9
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Life Cycle Cost Analysis - ECO #3 vs. Baseline

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG219-BASE
ALTERNATIVE: BLDG219-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 219-BASE.LCC

ALTERNATIVE LCC FILE: 219-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG219-BASE BLDG219-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S): =  =====---—---m  —-—ec—mm—mom mommmmmm oo
CASH REQUIREMENTS AS OF SERVICE DATE $0 $72,141 -$72,141
SUBTOTAL $0 $72,141 -$72,141
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $51,685 $20,199 $31,486
ENERGY-RELATED COSTS $331,859 $216,827 $115,032
SUBTOTAL $383,544 $237,026 $146,518
TOTAL P.V. LIFE-CYCLE COST $383,544 $309,167 $74,377

NET SAVINGS FROM ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE

Note:

Net Savings = P.V. of non-investment savings $146,518
- Increased total investment §72,141
Net Savings: $74,377

the SIR and AIRR computations include differential initial costs,

capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)

FOR ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE

P.V. of non-investment savings

Increased total investment

ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 10.67%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year S
Discounted Payback occurs in year 5
ENERGY SAVINGS SUMMARY
Energy Units = -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 903,608 677,647 225,961 2,259,610
Natural Gas Therm 25,043 15,490 9,553 95,530
EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle

type Base Case Alternative Reduction Reduction
Electricity:

CO2 (Mg): 524.9 393.6 131.3 1,312.6

SOx (Kg): 4,410.1 3,307.3 1,102.8 6,881.6

NOx (Kg): 2,251.3 1,688.3 563.0 5,629.7
Natural Gas:

CO2 (Mg): 132.3 81.8 50.4 504.5

SOx (Kg): 0.8 0.5 0.3 0.0

NOx (Kg): 100.2 62.0 38.2 382.1
Total:

C0O2 (Mg): 657.1 475.4 181.7 1,817.1

SOx (Kg): 4,410.9 3,307.8 1,103.1 6,881.6

NOx (Kg): 2,351.5 1,750.3 601.2 6,011.9
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Recommendations
___ Energy Management System Evaluation Matrix
| FUNCTION PLC DDC
Hot Water Reset 0 1
Supply Air Reset 0 1
Chilled Water Reset 0 1
Enthalpy Economizer 0 1
Time of Day Scheduling 10 10
Demand Limiting (Installation Wide) 0 2
Centralized Control 0 2
Centralized Monitoring 0 2
Expandability 1 2
Flexibility 1 2
Maintenance Scheduling 0 2
Optimum Start 1 2
Occupant Control/Override 1 1
Comfort Control 0 2
Reliability/Maintainability 1 2
Effect on Equipment Life 1 2
Maintenance Costs 1 2
Savings to Investment Ration (SIR) 10 3
Total 27 40

The evaluation matrix above is intended to provide an objective comparison of two
systems with widely varying capabilities. This matrix assigns relative value to the factors
which were identified as being important in evaluating an EMS. From the results of this
evaluation matrix the merits of the DDC system surpass those of the PLC system for this
Building. Although the savings to investment ratio of the FMS and PLC systems exceed
that of the DDC system, the over-all energy savings and total merits of the DDC system
surpass those of the other two systems for this building. The DDC system offers the
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greatest benefit for this building with respect to total Installation wide energy savings and
HVAC system operation and maintenance.

The life cycle cost analyses indicated that all three of the systems meet the ECIP
criteria.

On the basis of the greatest Installation-wide energy savings and HVAC system
operation and maintenance this building should be considered for a DDC EMS
installation as described above.

C. BUILDING 247 - HUMHPREY'S HALL

 Existing S Descrinti

The existing system consists of one chiller and an accompanying cooling tower, one
large air handling unit and twenty small air handling units, numerous fan-coil units,
two hot water boilers, nine pumps, and several exhaust fans.

The chiller is a water cooled centrifugal type which provides chilled water for the
entire building and rejects its heat to an induced draft cooling tower which is located
outside of the boiler room at grade level. The chiller utilizes refrigerant R-11 and
should be considered for replacement or retrofit to address the CFC issue associated
with this refrigerant.

The large air handling unit located in the penthouse mechanical room serves the
auditorium which is located on the first and second floors of the building. This unit is
a field built-up type unit with a combination hot water/chilled water coil which is piped
in a two-pipe arrangement with a three-way pneumatic control valve. The unit is
equipped with a pneumatically operated outside air damper which can be adjusted
manually by use of a pneumatic pressure regulator to set the outside air percentage.
The small air handling units are single zone, constant volume, central station type with
separate hot water and chilled water coils which are piped in a 2-pipe arrangement,
each having a separate electric three-way control valve and two-way isolation valve.
These units are equipped with self contained direct digital controls which provide
comfort control as well as time of day scheduling functions. These units serve the
classroom and administrative office areas which are located in the various wings of the
building.

The faculty offices and administrative support areas are served by console type fan coil
units which are located on the perimeter walls and are piped in a 2-pipe arrangement.
Each unit is equipped with a manual fan speed control and a thermostatically
controlled two-way electric control valve. The areas served by these units have no
apparent means of outside air for the occupants. This is a potential source of indoor
air quality problems in this building.

Hot water for heating the building is generated by two hot water boilers which can
utilize either oil or natural gas as a fuel source. According to Ft. Belvoir operating
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personnel, these boilers also provide hot water for the adjacent buildings, 268, 269 and
270.

The hot water is circulated by four base-mounted centrifugal pumps with each pump
controlled thru a motor starter and a HOA control.

The chilled water is circulated by two base-mounted centrifugal pumps with each
pump controlled thru a motor starter and a HOA control

The condenser water is circulated by two base-mounted centrifugal pumps with each
pump controlled thru a motor starter and a HOA control

Analvsis of EMS Opti
DEMAND SAVINGS: The savings attributable to a demand limiting strategy as
described in Example 2.1 for this building would be calculated as follows:

1 - 300 Ton Water Cooled Chiller
1 Compressor 300 Tons @ 0.68 kW/ton

300 Ton x 0.68 kW/Ton
204 kW

204 kW x $12.54/kW demand charge/month
$2558/month x 12 months/year
$30696/year / 10 buildings

$3070/year

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from
this building in accordance with Example 2.1. The system would consist of one
receiver/relay installed on the water cooled centrifugal chiller (C-1) to cycle the unit
off in accordance with the demand strategy.

The system as described above will require an initial investment of approximately
$558 and result in an estimated savings of $26,923 over the study life. When
compared to the existing baseline condition this ECO will result in an savings-to-
investment ration (SIR) of 48.29 and a payback period of 1 year.

ECO #2 PLC: The PLC system considered for this building includes a PLC relay for
the chiller, cooling tower, and each boiler as well as one relay for each electrical
branch circuit powering a fan coil unit. It is unknown at this time exactly how many
branch circuits feed the fan coil units, so it was assumed for pricing purposes that on
average, one branch circuit feeds 4 fan coil units. A stand-alone transceiver would be
installed to control each relay and provide communication with a remote PC
workstation through a modem connection. The transceiver would be capable of
providing time of day scheduling for all connected equipment based on a pre-set
adjustable schedule. The following is a control points list for this system:
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_ PLC POINTS LIST
. Building - 247

Point Description

Unit Power Circuit

Motor Starter
Interlock

Unit Control
Circuit Interlock
Interlock

Auditorium Air Handling Unit

Supply Fan Start/Stop

>

| Outside Air Damper Open/Close X

Fan Coil Units (Typ. of 93)

Fan Start/Stop X

Boilers (Typ. of 2)

Burner Enable/Disable X

Hot Water Pump Start/Stop

Centrifugal Chiller

Chiller Enable/Disable X

. Chilled Water Pump Start/Stop (Typ. of 2)
Condenser Water Pump Start/Stop (Typ. of 2)

ol o

Cooling Tower Fan Start/Stop

The system as described above will require an initial investment of approximately $14,914
and result in an estimated savings of $108,303 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ration (SIR)
of 7.26 and a payback period of 2 years.

ECO #2 DDC: This system consists of one stand-alone controller for the chiller, and
each boiler, and air handling unit as well as one for each 8 fan coil units. Each controller
will be capable of providing time of day scheduling and night setback as well as hot water
reset for the boilers and chilled water and condenser water reset for the chiller and cooling
tower. A stand-alone building control panel will provide demand limiting, and optimum
start control for each piece of equipment as well as serve as a communications point for
all controllers in the system. The pumps for this building will be connected to the
controller for the piece of equipment in which they serve. Example: The hot water
heating pumps will be connected to the boiler controller while the chilled water pumps
and condenser water pumps will be connected to the chiller controller. The building
control panel will also allow for “dial-up” access from a remote PC workstation or
communication through an Installation-wide fiber optic system with other buildings and
. PC work station. The following is a control points list for this system:
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DDC POINTS LIST
. Building - 247
- El El
| 2 & &
Point Description E| E| & &
o 2 - &
g g | & 2
2 < 2 <
Auditorium Air Handling Unit
Return Air Enthalpy X
| Qutside Air Enthalpy X
Mixed Air Enthalpy X
Supply Fan Start/Stop X
Supply Fan Status X
DTW Control Valve X
DTW Supply Temperature X
Outside Air Damper X
Relief Damper X
Return Damper X
Discharge Air Temperature X
. Fan Coil Units (Typ. of 93)
| Fan Start/Stop X
Zone Temperature X
Boilers (Typ. of 2)
Burner Start/Stop X
Burner Status X
Hot Water Supply Temperature X
Hot Water Return Temperature X
Hot Water Pump Start/Stop X
Hot Water Pump Status X
Chiller
Chilled Water Return Temperature X
Chilled Water Supply Temperature X
Chiller Start/Stop X
Chiller Status X
Chilled Water Pump Start/Stop (Typ. of 2) X
Chilled Water Pump Status (Typ. of 2) X
Condenser Water Supply Temperature X
Condenser Water Return Temperature X
. Cooling Tower Fan Start/Stop X
Cooling Tower Fan Status X
| Condenser Water Pump Start/Stop (Typ. of 2) X
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Point Description

Analog Input
Binary Output
Analog Output

> | Binary Input

Condenser Water Pump Status (Typ. of 2)

The system as described above will require an initial investment of approximately $87,416
and result in an estimated savings of $166,883 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ration (SIR)
of 1.91 and a payback period of 5 years.

The following pages include the building simulation calculation and life cycle cost analysis
results for the baseline conditions as well as each ECO.
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Building Simulation Results - Baseline Condition and ECO #1

ANNUAL ENERGY COSTS

Building: Building 247 - Baseline 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (8) ($/sqft) * Total
Electric 592897 kWwh 11668 0.079 18.6 %
Natural Gas 38163 Therm 23199 0.157 36.9 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 34868 0.235 55.5 %
Electric 1422880 kWh 28002 0.189 44.5 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 28002 0.189 44.5 %
>>> GRAND TOTAL 62870 0.425 100.0 %
. . * Cost per unit floor area is based on the gross building floor area.
Gross floor area......c.oveevenn.s 148067 sqgft
Conditioned floor area..........: 143338 sqgft
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Building Simulation Results - ECO #2

ANNUAL ENERGY COSTS

Building: Building 247 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft)* Total
Electric 406978 kwWh 8009 0.054 15.3 %
Natural Gas 27010 Therm 16419 0.111 31.3 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0] 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 24429 0.165 46.6 %
Eiectric 1422880 kWh 28002 0.189 53.4 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0] 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0] 0.000 0.0 %
>>> Non-HVAC Subtotal 28002 0.189 53.4 %
>>> GRAND TOTAL 52431 0.354 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area......vecenenenat 148067 sqft
Conditioned floor area..........: 143338 sqft
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Building Simulation Results - ECO #3

ANNUAL ENERGY COSTS

Building: Building 247 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft)* Total
Electric 404356 kWh 7958 0.054 15.2 %
Natural Gas 27079 Therm 16462 0.111 31.4 %
Fuel Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 24419 0.165 46.6 %
Electric 1422880 kWh 28002 0.189 53.4 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 28002 0.189 53.4 %
>>> GRAND TOTAL 52422 0.354 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area......cceveeueneas 148067 sqgft
Conditioned floor area.......... : 143338 sqaft
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Life Cycle Cost Analysis - ECO #1 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG247-BASE
ALTERNATIVE: BLDG247-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 247-BASE.LCC

ALTERNATIVE LCC FILE: 247-FMR.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG247-BASE BLDG247-FMR FROM ALT.
INITIAL INVESTMENT ITEM(S): = —==-sem—e—moe e e
CASH REQUIREMENTS AS OF SERVICE DATE $0 $558 -$558
SUBTOTAL $0 $558 -$558
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $125,733 $0
ENERGY-RELATED COSTS $639,123 $612,199 $26,923
SUBTOTAL $§764,855 $737,932 $26,923
TOTAL P.V. LIFE-CYCLE COST $764, 855 $738,489 $26,366

NET SAVINGS FROM ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE

Net Savings = P.V. of non-investment savings $26,923
- Increased total investment $558
Net Savings: $26,366

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

ATRR = 51.93%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in vear 1
Discounted Payback occurs in year 1

ENERGY SAVINGS SUMMARY

Energy Units = -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWwh 2,045,422 2,045,422 0 0
Natural Gas Therm 40,071 40,071 0 0

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
CO2 (Mg): 1,188.2 1,188.2 0.0 0.0
SO0x (Kg): 9,982.8 9,982.8 0.0 0.0
NOx (Kg): 5,096.1 5,096.1 0.0 0.0
Natural Gas:
CO2 (Mg): 211.6 211.6 0.0 0.0
SOx (Kg): 1.2 1.2 0.0 0.0
NOx (Kg): 160.3 160.3 0.0 .0
Total:
CO2 (Mg): 1,399.8 1,399.8 0.0 0.0
SOx (Kg): 9,984.0 9,984.0 0.0 0.0
NOx (Kg): 5,256.4 5,256.4 0.0 0.0

EYP PROJECT NUMBER 60692.00 page III - 41




ENERGY MANAGEMENT SYSTEM (EMS) STUDY

FORT BELVOIR, VIRGINIA

Life Cycle Cost Analysis - ECO #2 vs. Baseline

BASE CASE: BLDG247-BASE
ALTERNATIVE: BLDG247-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)

BASE CASE LCC FILE: 247-BASE.LCC
ALTERNATIVE LCC FILE: 247-PLC.LCC

. NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG247-BASE BLDG247-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S):  ====-—--m—oe cmmmmmmmmemm cmmmmmoo
CASH REQUIREMENTS AS OF SERVICE DATE $0 $14,914 -$14,914
SUBTOTAL S0 $14,914 -$14,914
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $§125,733 $§125,733 $0
ENERGY-RELATED COSTS $639,123 $530,820 $108,303
SUBTOTAL $764,855 $656,553 $108,303
TOTAL P.V. LIFE-CYCLE COST $764,855 $671,467 $93,389
. NET SAVINGS FROM ALTERNATIVE BLDG247-PLC COMPARED TO ALTERNATIVE BLDG247-BASE
Net Savings = P.V. of non-investment savings $108,303
- Increased total investment $14,914
Net Savings: $93,389

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,

per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO
FOR ALTERNATIVE BLDG247-PLC COMPARED TO ALTERNATIVE BLDG247-BASE

(SIR)

P.V. of non-investment savings

Increased total investment

ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG247-PLC COMPARED TO ALTERNATIVE BLDG247-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 25.71%

ESTIMATED YEARS TO PAYBACK

1 NOVEMBER 1995
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Simple Payback occurs in year 2
Discounted Payback occurs in year 2
ENERGY SAVINGS SUMMARY
Energy Units =  ---==--- Annual Consumption -~------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 2,045,422 1,850,207 195,215 1,952,150
Natural Gas Therm 40,071 28,361 11,710 117,100
EMISSIONS REDUCTION SUMMARY

Energy ~--- Annual Emissions --- Annual Life-Cycle

type Base Case Alternative Reduction Reduction
Electricity:

CO2 (Mg): 1,188.2 1,074.8 113.4 1,134.0

SOx (Kg): 9,982.8 9,030.0 952.8 5,945.2

NOx (Kg): 5,096.1 4,609.7 486.4 4,863.7
Natural Gas:

C02 (Mg): 211.6 149.8 61.8 618.4

SOx (Kg): 1.2 0.9 0.4 0.0

NOx (Kg): 160.3 113.4 46.8 468.4
Total:

COo2 (Mg): 1,399.8 1,224.5 175.2 1,752.4

SOx (Kg): 9,984.0 9,030.9 953.1 5,945.2

NOx (Kg): 5,256.4 4,723.2 533.2 5,332.1
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Life Cycle Cost Analysis - ECO #3 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG247-BASE
ALTERNATIVE: BLDG247-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 247-BASE.LCC

ALTERNATIVE LCC FILE: 247-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG247-BASE BLDG247-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S): = = = —=e-memmceceme mmmmmmmmmee e
CASH REQUIREMENTS AS OF SERVICE DATE $0 $87,416 -$87,416
SUBTOTAL $0 $87,416 -$87,416
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $106,213 $19,520
ENERGY-RELATED COSTS $639,123 $491,759 $147,363
SUBTOTAL $764,855 $597,972 $166,883
TOTAL P.V. LIFE-CYCLE COST $764,855 $685,388 $§79,467

NET SAVINGS FROM ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE

Net Savings = P.V. of non-investment savings $166,883
- Increased total investment $87, 416
Net Savings: $§79, 467

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 9.99%

ESTIMATED YEARS TO PAYBACK

EYP PROJECT NUMBER 60692.00 page III - 44




ENERGY MANAGEMENT SYSTEM (EMS) STUDY
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995

Simple Payback occurs in year 5
Discounted Payback occurs in year 6

ENERGY SAVINGS SUMMARY

Energy Units ~  ~-====--- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 2,045,422 1,827,236 218,186 2,181,860
Natural Gas Therm 40,071 27,079 12,992 129,920

EMISSIONS REDUCTION SUMMARY

Energy -—- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
CO2 (Mg): 1,188.2 1,061.4 126.7 1,267.4
SOx (Kg): 9,982.8 8,917.9 1,064.9 6,644.8
NOx (Kg): 5,096.1 4,552.5 543.6 5,436.0
Natural Gas:
CO2 (Mg): 211.6 143.0 68.6 686.1
SOx (Kg): 1.2 0.8 0.4 0.0
NOx (Kg): 160.3 108.3 52.0 519.7
Total:
C02 (Mg): 1,399.8 1,204.4 195.4 1,953.5
SOx (Kg): 9,984.0 8,918.7 1,065.3 6,644.8
NOx (Kg): 5,256.4 4,660.8 595.6 5,955.7
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Recommendations
. Energy Management System Evaluation Matrix
i FUNCTION PLC DDC

Hot Water Reset 0 1
Supply Air Reset 0 0
Chilled Water Reset 0 1
Enthalpy Economizer 0 0
Time of Day Scheduling 10 10
Demand Limiting (Post Wide) 0 2
Centralized Control 0 2
Centralized Monitoring 0 2
Expandability 1 2
Flexibility 1 2
Maintenance Scheduling 0 2

. Optimum Start 1 2
Occupant Control/Override 1 1
Comfort Control 0 2
Reliability/Maintainability 1 2
Effect on Equipment Life 1 2
Maintenance Costs 0 2
Savings to Investment Ratio (SIR) 10 3
Total 26 38

The evaluation matrix above is intended to provide an objective comparison of two

systems with widely varying capabilities. This matrix assigns relative value to the factors

which were identified as being important in evaluating an EMS. From the results of this

evaluation matrix the merits of the DDC system surpass those of the PLC system for this

. Building. Although the savings to investment ratio of the FMS and PLC systems exceed

that of the DDC system, the over-all energy savings and total merits of the DDC system

. surpass those of the other two systems for this building. The DDC system offers the
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greatest benefit for this building with respect to total Installation wide energy savings and
HVAC system operation and maintenance.

The life cycle cost analyses indicate that all three of the systems meet the ECIP criteria.

On the basis of the greatest Installation-wide energy savings and HVAC system operation
and maintenance this building should be considered for a DDC EMS installation as
described above.

D. BUILDING 1425 - GM SUPPORT BUILDING

' Existing System Descrinti

The existing building mechanical system consists of one chiller, one combination chilled
water/hot water pump, numerous console fan-coil units, and several exhaust fans.

A packaged air cooled chiller provides chilled water for the entire building. This unit has
self contained controls and cycles and stages its compressors to maintain a preset chilled
water supply temperature. This chiller utilizes refrigerant R-22.

The entire building is served by a console type fan coil units which are equipped with
combination hot/chilled water coils and are piped in a two-pipe arrangement. Each unit
has a self contained control panel with a manual fan-speed control and a thermostatically
controlled two-way electric control valve. Ventilation air is provided through a wall
louver at each unit and is controlled by automatic damper. The building control system
de-energizes the fan coil unit during the unoccupied periods of the day unless the setback
is overridden manually or by the night thermostat which then switches control back to the
individual fan coil unit.

Hot water for building heating is provided through a steam to hot water convertor which
utilizes a remote steam source which is controlled by two pneumatically operated steam
valves. The hot water supply temperature is adjusted in accordance with a hot water reset
schedule which is based on the outside air temperature.

The two-pipe dual temperature piping system contains a change-over control valve which
is used to change the system from cooling to heating and back again. This valve is
controlled by a manual changer-over switch located in the face of the main automatic
temperature control panel in the basement mechanical room. A high limit aquastat located
in the dual temperature return piping prevents the change-over valve from switching to
the cooling position when the water temperature is above 90 F and an additional high limit
aquastat located in the chilled water return piping prevents the chiller from being
energized when the chilled water return temperature is above 90 F.

\nalysis of EMS Obti
This building already contains an EMS which provides time of day scheduling, night
setback and hot water reset. In order to provide a basis for comparison of similar
buildings which are no equipped with an EMS the building was analyzed by assuming
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that there was no EMS present and estimating a "No EMS" condition. This No EMS
condition was then compared to proposed PLC and DDC systems to determine the
applicability of such a system to buildings of similar construction and system type. This
analysis resulted in the following systems:

DEMAND SAVINGS: The savings attributable to a demand limiting strategy as
described in Example 2.1 for this building would be calculated as follows:

1 - 40 Ton Air Cooled Chiller

3 Compressors @ 39.4 Amps, 200 Volt, 3 Phase
3x39.4x200xV3
= 40946 VA

4 Fan Motors @ 4.1 Amps x 200 Volt, 3 Phase
4x4.1x200xvV3
= 5681 VA

40946 VA + 5681 VA
= 46627 VA

46627 VA x 0.65 (Average Power Factor) x 1 kW/1000 Watts
30.3 kW

30.3 kW x $12.54/kW demand charge/month
$380/month x 12 months/year
$4560/year / 10 buildings

$456/year

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this
building in accordance with Example 2.1. The system would consist of one receiver/relay
installed on the air cooled chiller (C-1) to cycle the unit off in accordance with the
demand strategy.

The system as described above will require an initial investment of approximately $558
and result in an estimated savings of $3,999 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ration (SIR)
of 7.17 and a payback period of 2 years.

ECO #2 PLC: The system would consist of one PLC relay for each electrical branch
connection feeding a fan coil unit, it was assumed that this would result in approximately
one relay for every 4 fan coil units. The air cooled chiller would also be connected to a
relay. A stand-alone transceiver would be installed to control each relay and provide
communication with a remote PC workstation through a modem connection. The
transceiver would be capable of providing time of day scheduling for all connected
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equipment based on a pre-set adjustable schedule. The following is a control points list
for this system:

PLC POINTS LIST
Building - 1425
) 1| £
2 35 ©
Point Description 3 ., £ 5 S .
T2 S 3 g2
S5 28 =25
[ ‘-
S8 | 58 | 55
Fan Coil Units (Typ. of 52)
Fan Start/Stop X
Outside Air Damper Open/Close X
Packaged Air Cooled Chiller
Chiller Enable/Disable X
Dual Temperature Water Pumps (Typ. of 2)
Pump Start/Stop X

The system as described above will require an initial investment of approximately $11,518
and result in an estimated net savings of $17,893 over the study life. When compared to
the existing baseline condition this ECO will result in an savings-to-investment ration
(SIR) of 1.55 and a payback period of 6 years.

ECO #3 DDC: This system would consist of one stand-alone controller each for the air
cooled chiller and hot water converter and one controller for each 8 fan coil units. The
stand-alone controllers would provide time of day scheduling, night setback and historical
data logging capabilities as well as hot water reset control for the converter. One stand-
alone building control panel would provide the communications interface between each
controller and demand limiting and optimum start capabilities. The building controller will
also allow for “dial-up” access from a remote PC workstation or communication through
an Installation-wide fiber optic system with other buildings and PC work station The
following is a control points list for this building:

EYP PROJECT NUMBER 60692.00 page III - 49




ENERGY MANAGEMENT SYSTEM (EMS) STUDY

FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995
DDC POINTS LIST
Building - 1425
s g | | B
Point Description £ ) 8 3
AR
g g g g
= < ) <
Fan Coil Units (Typ. of 52)
Fan Start/Stop X
| Outside Air Damper X
Chiller
Chilled Water Supply Temperature X
Chilled Water Return Temperature X
Chiller Start/Stop X
Chiller Status X
Hot Water Convertor
Steam Supply Pressure X
Hot Water Supply Temperature X
Hot Water Return Temperature X
Steam Valve (Typ. of 2) X
Dual Temperature Water Loop
DTW Supply Temperature X
DTW Return Temperature X
DTW Pump Start/Stop (Typ. of 2) X
DTW Pump Status (Typ. of 2) X
Changeover Valve (Typ. of 2) X

The system as described above will require an initial investment of approximately $48,993
and result in an estimated savings of $33,374 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ration (SIR)
of 0.68 and there is no payback.

The following pages include the building simulation calculation and life cycle cost analysis
results for the baseline conditions as well as each ECO.
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Building Simulation Results - Baseline Condition and ECO #1

ANNUAL ENERGY COSTS

Building: Building 1425 - NO EMS 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

khkkkhkkhhkdhhkhhhhhhhhhhkhhhkhhkkhkhhkdhkhhkhrohkdhhhhhkhkrhdhrhkdbhkhkrhhkrrhdhkohrdhrhohhkhdrrid

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqgft)* Total
Electric 72273 kWh 1422 0.092 20.1 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 242 1000 1b 1934 0.125 27.3 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 3356 0.218 47.3 %
Electric 189882 kWh 3737 0.242 52.7 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 3737 0.242 52.7 %
>>> GRAND TOTAL 7093 0.460 100.0 %
. * Cost per unit floor area is based on the gross building floor area.
Gross floor area.......cceeeevnn. : 15430 sqft
Conditioned floor area..........: 13736 sqgft
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Building Simulation Resuits - ECO #2

ANNUAL ENERGY COSTS

Building: Building 1425 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

LEE RS EEE RS SRS EEEEEEE SRR EEEERE SRS E R R R R R R R R R R R R R R X R R R

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (S) ($/sqft)* Total
Electric 56679 kWh 1115 0.072 20.6 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 70 1000 1b 560 0.036 10.3 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 1675 0.109 31.0 %
Electric 189882 kWh 3737 0.242 69.0 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 3737 0.242 69.0 %
>>> GRAND TOTAL 5412 0.351 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area..........c0u...t 15430 sqft
Conditioned floor area..........: 13736 sqft
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Building Simulation Results - ECO #3

ANNUAL ENERGY COSTS

Building: Building 1425 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

dhhkdkhkdhhkhhkdhhkkddhhhdhhhkhhkhkdhhkhkhhhhhkhhhhkhhhhhhdhhrhrhhrkrhhhhhkhhkdhhhkddddhdhdhdhih

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of

Component Energy ($) ($/sqft) * Total

Electric 56679 kWh 1115 0.072 20.6 %

Natural Gas 0 0 0.000 0.0 %

Fuel 0il 0 0 0.000 0.0 %

Propane 0 0 0.000 0.0 %

i Remote Heating 70 1000 1b 560 0.036 10.3 %

Remote Cooling 0 0 0.000 0.0 %

>>> HVAC Subtotal 1675 0.109 31.0 &

Electric 189882 kWh 3737 0.242 69.0 %

Natural Gas 0 0 0.000 0.0 %

Fuel 0il 0 0 0.000 0.0 %

Propane 0 0 0.000 0.0 %

Remote Heating 0 1000 1b 0 0.000 0.0 %

>>> Non-HVAC Subtotal 3737 0.242 69.0 %

>>> GRAND TOTAL 5412 0.351 100.0 %

. * Cost per unit floor area is based on the gross building floor area.

Gross floor area.......ceeveeeenas 15430 sqft
Conditioned floor area..........: 13736 sqft
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Life Cycle Cost Analysis - ECO #1 vs. Baseline

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG1425BASE
ALTERNATIVE: BLDG1425-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 1425BASE.LCC

ALTERNATIVE LCC FILE: 1425-FMS.LCC

COMPARISON OF PRESENT-VALUE COSTS
BASE CASE: ALTERNATIVE: SAVINGS

BLDG1425BASE BLDG1425-FMR FROM ALT.
INITIAL INVESTMENT ITEM(S): —==mm=m—m—==  mmmmmmmmmmmm cmmmmmme

CASH REQUIREMENTS AS OF SERVICE DATE $0 $§558 -$558
SUBTOTAL $0 $558 -$558
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $§41,840 $41, 840 $0
ENERGY-RELATED COSTS $71,752 $67,753 $3,999
SUBTOTAL $113,592 $109,593 $3,999
TOTAL P.V. LIFE-CYCLE COST $113,592 $110,151 $3,442

NET SAVINGS FROM ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE

Net Savings = P.V. of non-investment savings $3,999
- Increased total investment $558
Net Savings: $3,442

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 25.55%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year 2
Discounted Payback occurs in year 2
ENERGY SAVINGS SUMMARY
Energy Units ~  =~====m=- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 265,769 265,769 0 0
Central Steam Pound 254,000 254,000 0 0
EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle

type Base Case Alternative Reduction Reduction
Electricity:

CO2 (Mg): 154.4 154.4 0.0 0.0

SOx (Kg): 1,297.1 1,297.1 0.0 0.0

NOx (Kg): 662.2 662.2 0.0 0.0
Central Steam:

CO2 (Kg): 0.0 0.0 0.0 0.0

SOx (Kg): 0.0 0.0 0.0 0.0

NOx (Kg): 0.0 0.0 0.0 0.0
Total:

COo2 (Mg): 154.4 154.4 0.0 0.0

SOx (Kg): 1,297.1 1,297.1 0.0 0.0

NOx (Kg): 662.2 662.2 0.0 0.0
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Life Cycle Cost Analysis - ECO #2 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG1425BASE
ALTERNATIVE: BLDG1425-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 1425BASE.LCC

ALTERNATIVE LCC FILE: 1425-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS
BASE CASE: ALTERNATIVE: SAVINGS

BLDG1425BASE BLDG1425-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S):  =====—===--oo  —oommmmmmoo oo

CASH REQUIREMENTS AS OF SERVICE DATE $0 $11,518 -$11,518
SUBTOTAL $0 $11,518 -$11,518
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $41,840 $41,840 $0
ENERGY-RELATED COSTS $71,752 $53,859 $17,893
SUBTOTAL $113,592 $95,699 $17,893
TOTAL P.V. LIFE-CYCLE COST $§113,592 $107,217 $6,375

NET SAVINGS FROM ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE

Net Savings = P.V. of non-investment savings $17,893
- Increased total investment $11,518
Net Savings: $6,375

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 7.74%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year 6
Discounted Payback occurs in year 7

ENERGY SAVINGS SUMMARY

Energy Units = ---—----- Annual Consumption
type Base Case Alternative
Electricity kWh 265,769 249,395

Central Steam Pound 254,000 73,500

EMISSIONS REDUCTION SUMMARY

1 NOVEMBER 1995
————————— Life-Cycle
Savings Savings

16,374 163,740

180,500 1,805,000

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
Cc02 (Mg): 154.4 144.9 9.5 95.1
S0x (Kg): 1,297.1 1,217.2 79.9 498.7
NOx (Kg): 662.2 621.4 40.8 408.0
Central Steam:
C0O2 (Kg): 0.0 0.0 0.0 0.0
SOx (Kg): 0.0 0.0 0.0 0.0
NOx (Kg): 0.0 0.0 0.0 0.0
Total:
CO2 (Mg): 154.4 144.9 9.5 95.1
SOx (Kg): 1,297.1 1,217.2 79.9 498.7
NOx (Kg): 662.2 621.4 40.8 408.0
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Life Cycle Cost Analysis - ECO #3 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG1425BASE
ALTERNATIVE: BLDG1425-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 1425BASE.LCC :

ALTERNATIVE LCC FILE: 1425-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG1425BASE BLDG1425-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S):  =====———-mo=  cmmmmmmoe cmmmmmmmmmo

CASH REQUIREMENTS AS OF SERVICE DATE $0 $48,993 ~548,993
SUBTOTAL $0 $48,993 -$48,993
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $41, 840 $31,147 $10,693
ENERGY-RELATED COSTS $71,752 $49,072 $22,681
SUBTOTAL $113,592 $80,218 $33,374
TOTAL P.V. LIFE-CYCLE COST $113,592 $129,211 -$15,619

NET SAVINGS FROM ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE

Net Savings = P.V. of non-investment savings $33,374
- Increased total investment $48,993
Net Savings: -§15,619

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = -0.78%

ESTIMATED YEARS TO PAYBACK
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Simple Payback never reached during study period
Discounted Payback never reached during study period

ENERGY SAVINGS SUMMARY

Energy Units -===ve-- Annual Consumption
type Base Case Alternative
Electricity kWh 265,769 246,561

Central Steam Pound 254,000 70,000

Ener
typ

Elect
Cc02
SOx
NOx

Centr
co2
SOx
NOx

Total
Cco2
SOx
NOx

EMISSIONS REDUCTION SUMMARY

ay --- Annual Emissions --- Annual

e Base Case Alternative Reduction
ricity:

(Mg) : 154.4 143.2 11.2
(Kg) : 1,297.1 1,203.4 93.7
(Kg) : 662.2 614.3 47.9
al Steam:

(Kg) : 0.0 0.0 0.0
(Kg) : 0.0 0.0 0.0
(Kg) : 0.0 0.0 0.0
(Mg) : 154.4 143.2 11.2
(Kg) : 1,297.1 1,203.4 93.7
(Kg) : 662.2 614.3 47.9

________ Life-Cycle
Savings Savings
19,208 192,080

184,000 1,840,000

Life-Cycle
Reduction

111.6
585.0
478.6

O OO
(o oNe

111.
585.
478.6

o o
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Please note that these recommendations for ECO implementation are not applicable to
building 1425, only to buildings with similar systems which do not have an EMS.

Energy Management System Evaluation Matrix

| FUNCTION PLC DDC
Hot Water Reset 0 1
Supply Air Reset -- --
Chilled Water Reset 0 1
Enthalpy Economizer -- --
Time of Day Scheduling 10 10
Demand Limiting (Installation Wide) 0 2
Centralized Control 0 2
Centralized Monitoring 0 2
Expandability 1 2
Flexibility 1 1
Maintenance Scheduling 0 2
Optimum Start 1 1
Occupant Control/Override 1 1
Comfort Control 0 2
Reliability/Maintainability 1 2
Effect on Equipment Life 1 2
Maintenance Costs 1 1
Savings to Investment Ratio (SIR) 10 0
Total 27 32

The evaluation matrix above is intended to provide an objective comparison of two
systems with widely varying capabilities. This matrix assigns relative value to the factors
which were identified as being important in evaluating an EMS. From the results of this
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evaluation matrix the merits of the DDC system surpass those of the PLC system for this
Building. The DDC system offers the greatest benefit for this building with respect to
total Installation wide energy savings and HVAC system operation and maintenance. This
system; however, does not provide a pay-back with-in the life of this study and does not
qualify for funding under the current ECIP criteria.

The life cycle cost analyses indicated that the FMR and PLC systems meet the ECIP
criteria.

The FMR system should be installed to cycle the chiller in accordance with the demand
limiting strategy described in Example 2.1 of this study. The PLC system should be
considered becuase it provides significant energy savings potential and qualifies for
funding under the ECIP criteria. If there are any future renovations planned for this
building that involve major mechanical system rework the DDC system will be the best
alternative if installed at the time of renovation.

E. BUILDING 3136 - DAAF OPERATIONS BUILDING

Existing S Descripti

The existing building mechanical system consists of one chiller, one combination chilled
water/hot water pump, numerous console fan-coil units, and several exhaust fans.

A packaged air cooled chiller provides chilled water for the entire building. This unit has
self contained controls and cycles and stages its compressors to maintain a preset chilled
water supply temperature. This chiller utilizes refrigerant R-22.

The entire building is served by a console type fan coil units which are equipped with
combination hot/chilled water coils and are piped in a two-pipe arrangement. Each unit
has a thermostat that cycles the fan on a call for heating or cooling. Ventilation air is
provided through a wall louver at each unit and is controlled by a manual damper. These
units are not equipped with control valve to regulate or stop the flow of water through
the coils. During the heating season these units tend to act like radiators when ever there
is hot water flowing in the building system. This can be a major source of discomfort and
energy consumption because the rooms become overheated and as observed during our
site visit the occupants are forced to open the windows to offset the "run away" heat. It
was also noted during the site visit that the manual ventilation dampers in several of the
fan coil units where completely closed or in-operable. Although it is beyond the scope
of this study it should be noted that the age and poor condition of these fan coil units
make them good candidates for replacement.

Hot water for building heating is provided through a steam to hot water convertor which
utilizes a remote steam source which is controlled a pneumatically operated steam valve.

The two-pipe dual temperature piping system contains two change-over control valve
which are used to change the system from cooling to heating and back again. This valve
is controlled by a manual changer-over switch located on the wall of the basement
mechanical room. There are no apparent safety controls on this change-over function
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which would prevent hot water from being circulated through the packaged chiller, a
situation which could cause damage to the chiller and possible discharge of refrigerant
into the atmosphere.

\nalysis of EMS Obti
DEMAND SAVINGS: The savings attributable to a demand limiting strategy as
described in Example 2.1 for this building would be calculated as follows:

1 - 40 Ton Air Cooled Chiller

3 Compressors @ 39.4 Amps, 200 Volt, 3 Phase
3x39.4x200xvV3
. = 40946 VA

4 Fan Motors @ 4.1 Amps x 200 Volt, 3 Phase
4x4.1x200xvV3
= 5681 VA

40946 VA + 5681 VA
= 46627 VA

46627 VA x 0.65 (Average Power Factor) x 1 kW/1000 Watts
30.3 kW

30.3 kW x $12.54/kW demand charge/month
$380/month x 12 months/year

$4560/year / 10 buildings

$456/year

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this
building in accordance with Example 2.1. The system would consist of one receiver/relay
installed on the air cooled chiller (C-1) to cycle the units off in accordance with the
demand strategy.

The system as described above will require an initial investment of approximately $558
and result in an estimated savings of $3,999 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ration (SIR)
of 7.17 and a payback period of 2 years.

ECO #2 PLC: The system would consist of one PLC relay for each electrical branch
connection feeding a fan coil unit, it was assumed that this would result in approximately
one relay for every 4 fan coil units. The air cooled chiller would also be connected to a
relay. A stand-alone transceiver would be installed to control each relay and provide
communication with a remote PC workstation through a modem connection. The
transceiver would be capable of providing time of day scheduling for all connected
equipment based on a pre-set adjustable schedule. The following is a control points list
for this system:
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PLC POINTS LIST
Building - 3136

) g | Z
2 N ©
Point Description 8 . g2 S
il S = S8
5 = O -5 Re =
gx =5 =3
[ = - o -
= 8 =1 = 5
Fan Coil Units (Typ. of 47)
Fan Start/Stop X
Packaged Air Cooled Chiller
Chiller Enable/Disable X
Dual Temperature Water Pumps
Pump Start/Stop X

The system as described above will require an initial investment of approximately $10,646
and result in an estimated savings of $17,738 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ratio (SIR) of
1.68 and a payback period of 6 years.

ECO #3 DDC: This system would consist of one stand-alone controller each for the air
cooled chiller and hot water converter and one controller for each 8 fan coil units. The
stand-alone controllers would provide time of day scheduling, night setback and historical
data logging capabilities as well as hot water reset control for the converter. One stand-
alone building control panel would provide the communications interface between each
controller and demand limiting and optimum start capabilities. The controller will also
allow for “dial-up” access from a remote PC workstation or communication through an
Installation-wide fiber optic system with other buildings and PC work station The
following is a control points list for this system:
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DDC POINTS LIST
Building - 3136
5| 2| B &
Point Description g | = a 8
c | 2|l g| 2
£ g g 2
2 < 2 <
Fan Coil Units (Typ. of 47)
Fan Start/Stop X
Chiller

Chilled Water Supply Temperature X

Chilled Water Return Temperature X

Chiller Start/Stop X

Chiller Status X

Hot Water Convertor

Steam Supply Pressure X

Hot Water Supply Temperature X

Hot Water Return Temperature X

Steam Valve X

Dual Temperature Water Loop

DTW Supply Temperature X

DTW Return Temperature X

DTW Pump Start/Stop X

DTW Pump Status X

Changeover Valve (Typ. of 2) X

The system as described above will require an initial investment of approximately $48,614
and result in an estimated savings of $32,715 over the study life. When compared to the
existing baseline condition this ECO will result in an savings-to-investment ration (SIR)
of .67 and there is no payback.

The following pages include the building simulation calculation and life cycle cost analysis
results for the baseline conditions as well as each ECO.
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Building Simulation Results - Baseline Condition and ECO #1

ANNUAL ENERGY COSTS

Building: Building 3136 - Baseline 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

dhkhkkkhkhkhkhhkhhkhhkhhkhkhkhkhkhkkhkhkhkdhhkdhhkhhhkhkrhkhhhkhkhkhhkhhhhhhhkhkhkhkhkhkhkhhdhhhkhhkhkhkkhkhkhhkki

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (%) ($/sqft) * Total
Electric 82975 kWh 1633 0.139 16.4 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 413 1000 1b 3292 0.280 33.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 4925 0.419 49.4 %
Electric 256487 kWh 5048 0.429 50.6 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 5048 0.429 50.6 %
>>> GRAND TOTAL 9973 0.848 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area....ieveeneaseast 11760 sqgft
Conditioned floor area..........: 10600 sqgft
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Building Simulation Results - ECO #2

ANNUAL ENERGY COSTS

Building: Building 3136 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

Thkkdkhkhkdhhkhdhkhkhdhhkhhhkdhhkhhhkhkhkdhkdhhhhhhhhhkhhrhkhhkhhdrhkhdhhkrhhdrhrhkhrrrdhhhkdhrr

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (S) (S/sgft)* Total
Electric 75724 kWh 1490 0.127 17.8 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 228 1000 1b 1818 0.155 21.8 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 3308 0.281 39.6 %
Electric 256487 kWh 5048 0.429 60.4 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 5048 0.429 60.4 %
>>> GRAND TOTAL 8356 0.711 100.0 %
. * Cost per unit floor area is based on the gross building floor area.
Gross floor area......ooc... 11760 sqft
Conditioned floor area..........: 10600 sqft
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Building Simulation Results - ECO #3
ANNUAL ENERGY COSTS
Building: Building 3136 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

khkhkdkhkhkhhhkdkkhhkhhhkhkhkhhkhkhkhdhhhkhkhkhkrhhkhkhkhhhhhkhkhhkdhhkrhhhhkhrrhhrhhrhhhrrhdhkhkdi

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft)* Total
Electric 75724 kWh 1490 0.127 17.8 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 228 1000 1b 1818 0.155 21.8 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 3308 0.281 39.6 %
Electric 256487 kWh 5048 0.429 60.4 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 5048 0.429 60.4 %
>>> GRAND TOTAL 8356 0.711 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area.....eoeevveneenat 11760 sqgft
Conditioned floor area.......... : 10600 sqgft
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. Life Cycle Cost Analysis - ECO #1 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG3136BASE
ALTERNATIVE: BLDG3136-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 3136BASE.LCC

ALTERNATIVE LCC FILE: 3136-FMR.LCC
COMPARISON OF PRESENT-VALUE COSTS
BASE CASE: ALTERNATIVE: SAVINGS

. BLDG3136BASE BLDG3136-FMR FROM ALT.
INITIAL INVESTMENT ITEM(S): == --—mm——mm= mmmmmmmmmmmn mmmee

CASH REQUIREMENTS AS OF SERVICE DATE $0 $558 -$558
SUBTOTAL S0 $558 -$558
FUTURE COST ITEMS:

ANNUAL AND NON-AN. RECURRING COSTS $19,902 $19,902 S0
ENERGY-RELATED COSTS $100,793 $96,794 $3,999
SUBTOTAL $120,694 $116,695 $3,999
TOTAL P.V. LIFE-CYCLE COST $120,694 $117,253 $3,442
. NET SAVINGS FROM ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE

Net Savings = P.V. of non-investment savings $3,999

- Increased total investment $558

Net Savings: $3,442

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 25.55%

ESTIMATED YEARS TO PAYBACK
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Simple Payback occurs in year 2
. ‘ Discounted Payback occurs in year 2

ENERGY SAVINGS SUMMARY

Energy Units  -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative.  Savings Savings

Electricity kWh 346,101 346,101 0 0

Central Steam Pound 433,650 433,650 0 0

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
CO2 (Mg): 201.0 201.0 0.0 0.0
SOx (Kg): 1,689.2 1,689.2 0.0 0.0
NOx (Kg): 862.3 862.3 0.0 0.0
Central Steam:
CO2 (Kg): 0.0 0.0 0.0 0.0
SOx (Kg): 0.0 0.0 0.0 0.0
NOx (Kg): 0.0 0.0 0.0 0.0
Total:
CO2 (Mg): 201.0 201.0 0.0 0.0
SOx (Kg): 1,689.2 1,689.2 0.0 0.0
NOx (Kg): 862.3 862.3 0.0 0.0

Life Cycle Cost Analysis - ECO #2 vs. Baseline
NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG3136BASE
ALTERNATIVE: BLDG3136-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 3136BASE.LCC

ALTERNATIVE LCC FILE: 3136-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG3136BASE BLDG3136-PLC FROM ALT.

INITIAL INVESTMENT ITEM(S): =====mc—mmo= cmmmmmmmmmme cmmmcmmmme o

CASH REQUIREMENTS AS OF SERVICE DATE $0 $10, 646 -$10, 646

SUBTOTAL $0 $10,646 -$10,646
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FUTURE COST ITEMS:

ANNUAL AND NON-AN. RECURRING COSTS $19,902 $19,902 $0
ENERGY-RELATED COSTS $100,793 $82,855 $17,938
SUBTOTAL $120,694 $102,757 $17,938
TOTAL P.V. LIFE-CYCLE COST $120,694 $113,403 $7,292

NET SAVINGS FROM ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE

Net Savings = P.V. of non-investment savings $§17,938
- Increased total investment $10, 646
Net Savings: 57,292

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE
P.V. of non-investment savings
Increased total investment
ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG3136-~PLC COMPARED TO ALTERNATIVE BLDG3136BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 8.62%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 6
Discounted Payback occurs in year 7

ENERGY SAVINGS SUMMARY

Energy Units  ---=---- Annual Consumption ---—------ Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 346,101 335,997 10,104 101,040
Central Steam Pound 433,650 239,400 194,250 1,942,500

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
C02 (Mg): 201.0 195.2 5.9 58.7
S0x (Kg): 1,689.2 1,639.8 49.3 307.7
NOx (Kg): 862.3 837.1 25.2 251.7
Central Steam:
CO2 (Kg): 0.0 0.0 0.0 0.0
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SOx (Kg): 0.0 0.0 0.0 0.0
NOx (Kg): 0.0 0.0 0.0 0.0
Total:
CO2 (Mg): 201.0 195.2 5.9 58.7
SOx (Kg): 1,689.2 1,639.8 49.3 307.7
NOx (Kg): 862.3 837.1 25.2 251.7
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NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG3136BASE
ALTERNATIVE: BLDG3136-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)

BASE CASE LCC FILE: 3136BASE.LCC
ALTERNATIVE LCC FILE: 3136-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE:
BLDG3136BASE BLDG3136-DDC

INITIAL INVESTMENT ITEM(S): = =  —-—-—mmmmmme oo

CASH REQUIREMENTS AS OF SERVICE DATE $0 $48,614
SUBTOTAL $0 $48,614
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $19,902 $10,736
ENERGY-RELATED COSTS $100,793 $77,243
SUBTOTAL $120, 694 $87,979
TOTAL P.V. LIFE-CYCLE COST $120,694 $136,593

SAVINGS
FROM ALT.

~$48,614

$9,166
$23,550

-$15,899

NET SAVINGS FROM ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE

Net Savings = P.V. of non-investment savings
- Increased total investment

$32
$48

, 715
,614

Net Savings:

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)

FOR ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE

P.V. of non-investment savings

Increased total investment

ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = -0.90%

ESTIMATED YEARS TO PAYBACK
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Simple Payback never reached during study period
Discounted Payback never reached during study period

ENERGY SAVINGS SUMMARY

Energy Units =  -—--=---- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 346,101 332,211 13,890 138,900
Central Steam Pound 433,650 228,000 205,650 2,056,500
EMISSIONS REDUCTION SUMMARY
Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction

Electricity:
CO2 (Mg): 201.0 193.0 8.1 80.7
SOx (Kg): 1,689.2 1,621.4 67.8 423.0
NOx (Kg) : 862.3 827.7 34.6 346.1
Central Steam:
CO2 (Kg): 0.0 0.0 0.0 0.0
SOx (Kg): 0.0 0.0 0.0 0.0
NOx (Kg): 0.0 0.0 0.0 0.0
Total:
C02 (Mg): 201.0 193.0 8.1 80.7
SOx (Kg): 1,689.2 1,621.4 67.8 423.0
NOx (Kg): 862.3 827.17 34.6 346.1
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Energy Management System Evaluation Matrix

FUNCTION : PLC DDC
Hot Water Reset 0 1
Supply Air Reset -- --
Chilled Water Reset 0 1
Enthalpy Economizer - --
Time of Day Scheduling 10 10
Demand Limiting (Installation Wide) 0 2
Centralized Control 0 1
Centralized Monitoring 0 2
Expandability 1 2
Flexibility 2 2
Maintenance Scheduling 0 2
Optimum Start 1 1
Occupant Control/Override 1 1
Comfort Control 0 2
Reliability/Maintainability 1 2
Effect on Equipment Life 1 2
Maintenance Costs 1 1
Savings to Investment Ratio (SIR) | 10 0
Total 28 32

The evaluation matrix above is intended to provide an objective comparison of two
systems with widely varying capabilities. This matrix assigns relative value to the factors
which were identified as being important in evaluating an EMS. From the results of this
evaluation matrix the merits of the DDC system surpass those of the PLC system for this
Building. The DDC system offers the greatest benefit for this building with respect to total
Installation wide energy savings and HVAC system operation and maintenance. This
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system; however, does not provide a pay-back with-in the life of this study and does not
qualify for funding under the current ECIP criteria.

The life cycle cost analyses indicated that the FMR and PLC systems meet the ECIP
criteria.

The age and condition of the fan coil units and the control system in this building make it
a candidate for a mechanical system replacement. An example is that the fan coil units are
not equipped with control valves to stop the flow of water through coil when cooling or
heating is not needed. This situation causes the fan coil units to act as radiators during the
heating season even after the thermostat has been satisfied and has cycled the fan off. The
installation of total system EMS at the time of new equipment installation would be more
cost effective.

The building is served by a packaged air cooled chiller which can be cycled to provide
electrical demand savings. This building should be equipped with and FMR relay and
entered into a demand limiting schedule in accordance with the strategy outlined in
Example 2.1 of this report.
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BUILDING 200




@

Air Cooled Condensing Unit Survey Data Sheet

Project Name: 77 Eivine L5 ;f vdy

Project Number: _£0&7Z . +»

Building: _7.02

Unit Nofé_gg’é Location ﬁ’}ﬂmﬂ /5/‘/’7 ‘5 Area Served V//;///KCM / /

Compressors: , /
Reciprocating /N X Number _ 7
Rotary ____ Horespower ___
, FLA Ll/q/
Fans: W "Z———
Number _é Horsepower 1[45
RPM /078 / é
Electrical:
Volts Z@’ Phase _3_
FLA _ Hertz
Manufacturer WP W
Model KAVA - Ghen 1% 4 Z[- 08 - 74
-
Conteols %uh 36132 7ff
None ‘ Motor Starter
HOA Switch > g
Remarks:

[ Conessucs Ay COMED of ot brpc akre

LT iEeiz2 A7 CMECFF SnllEY.




Air Cooled Condensing Unit Survey Data Sheet

Project Name: //7 &Zv‘,/ﬂ/le Z?’/ 5 %ﬂ) y

Project Number: _ (6G9¢ oo

Building: __ Z£2

Unit No. 44" Location éém gﬂ’ Area Served __ ANt =/

Compressors: k
Reciprocating Number l
Rotary Horespower
FLA 2t/
Y (N
Fans:
Number & Horsepower _/. {
RPM _ 75 V;
Electrical: '
Volts Phase 2
FLA Hertz _(£©

Manufacturer, ﬂﬁﬂ[ B

Model __RPVA - (200l - ER 7% (2l -0lF]- /A

JotitL 36 -I2273

Controls: ‘
None )< ' ] Motor Starter
HOA Switch '

Remarks:




Air Handling Unit Data Sheet

Project Name: ; 7 %Z/'é"/g % g,/’dfﬁ V

Project Number; 7R
slding: Zeo@
Unit No. /ﬁ«%‘"’/ Location Km /’75”0{ ‘ ﬁ@{’l Area Served
Air Type:
Constant Volume Variable Volume
Zone Type:
Single Zone Zg Multi-Zone
Cooling: \
Chilled Water &_. ' DX
None
Heating:
Hot Water Steam
Electric None
Supply Fan: Controls:
Forward Curved Inlet Vanes
Backward Incline Variable Frequency Drive
Airfoil Motor Starter x : 3
— 2/ &
HOA Switch / GEARC Gy
. "):\figuration:
~ Blow-Thru ' Horizontal
Draw-Thrux e Vertical x
MOtor ¥ .S
Horespower ___- - Volts _Z@
Phase Amps
Hertz _{p 3/
Manufacturer {Wg : me aﬁtw NP S
Model m-TZ PITTSEIE CNYAC W A"
Return Air Fan:
Fan No. &&Ew ' None
Economizer Controls:
None Outdoor Drybulb
Enthalpy Comparison

Outdoor Enthalpy 7 \
Drybulb Comparison x
L)

Remarks:. } o M

@Mwmw U&u@é (Hiweo 2{’ Hot witied

J




Fan Data Sheet

Project Name: J 7/@ QW/K ng STH 7

Project Number:
Building: Z6&°
Unit No.éﬁ/ Location ?BM M%H 3 %DH Area Served A/H U - {

Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan Backward Incline
Inline Cen al ' Airfoil
Ceiling Centrifugal

Motor:
Horespower Volts Z(ZD
Phase Amps —__
Hertz _{po / RPM

s

Manufacturer / mf‘j 6

Model

Controls:
None Motor Starter ‘/V/ / B’ ]
Inlet Vanes Variable Frequency Drive
HOA Switch

Remarks:

FoLLD NOT KereH (o708 ANWEPLATE




Project Name: f/ Y TR

Air Handling Unit Data Sheet

IR LM ST

Project Number: __ & 28. &0

@

.iilding: Zeo

Unit No.#%/- Z Location

MEZEdhs

Area Served

Air Type: ><
Constant Volume Variable Volume
Zone Type:
Single Zone Multi-Zone 26
Cooling: ;
Chilled Water DX
None
Heating: ‘
Hot Water Steam
Electric None
Supply Fan: Controls:
Forward Curved Inlet Vanes
Backward Incline Variable Frequency Drive
Airfoil Motor Starter
HOA Switch
. )nﬁguraﬂon ".
Blow-Thru Horizontal /\!
Draw-Thru " Vertical __

Motor

Horespower J_D
Phase 2%

Hertz

Manufacturer 4/%’ 8 éLng a“{

Volts _@0

AmpS_?zEt,"{ Hb‘ﬁ f 035

|74

%é MN1372.

Model e 271

Return Air Fan:
Fan No. RﬁF’ 2 None

Economizer Controls: A :
None Outdoor Drybulb ___ '\ \
Outdoor Enthalpy Enthalpy Comparison

Drybulb Comparison x

Remarks:

- EM‘? Pusvscric MCTUATIRS Toe S Ll

W Las B [ 5N ZHiLTey d" He \OXTEE

®

T L 2
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Fan Data Sheet

Project Name: W&U/JJL @i\i{ / UI7V(

Project Number: - {2 (Mo 97 o~

Building: 2@0

Unit No. &g:iLocaﬁon Mg{,'?ﬁw N

Area Served 'k("FD i Z

Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan ‘ Backward Incline X
Inline Centrifugal Airfoil
Ceiling Centrifugal ___
Motor:
Horespower Volts _‘E&RP
Phase Amps
Hertz RPM _
Manufacturer {Wé
Model =207 8|
Controls:
None Motor Starter i‘x
Inlet Vanes Variable Frequency Dnve
HOA Switch -

M/rﬁﬂ

W—W

Zouth NoT KereH Woroﬂ RMETIRTE




Air Handling Unit Data Sheet

Project Name: // /ﬂi/ﬁ ﬁuf %’ﬁy
Project Number: _ 20 22 60

. silding: geo
Unit No. ﬁf/ 7 Location M’Ng Area Served

Air Type: \
Constant Volume Variable Volume
Zone Type: \
Single Zone Multi-Zone
Cooling: ‘x
Chilled Water DX
None '
Heating: A
Hot Water Steam
Electric None
Supply Fan: Controls:
Forward Curved Inlet Vanes
Backward Incline Variable Frequengy Drive _
Airfoil ' Motor Starter
HOA Switch
. ‘nfiguration:
Blow-Thru " Horizontal
Draw-Thru 2 Vertical
Motor 0
Horespoyer > Volts %gpmg
Phase :é Amps
Hertz (0 7 co A

Manufacturer 'ﬁm ff g ? M
Model M- “SERIRL. K29 %7370

Return Air Fan: ‘,3
Fan No. M None

Economizer Controls: ‘ A
None Outdoor Drybulb _
Outdoor Enthalpy 4 Enthalpy Comparison
Drybulb Comparison g

Remarks:

l '

PNEUMATIC RETRN, RELTEF ¢ DR TRWPER AT

A-©




Fan Data Sheet

Project Name: ﬂ %ﬁ{z@}@ m { vaﬁf

Project Number: ___ (3672, 0P
Building:?&ﬁ’
Unit No. BAF 3 Location W‘Aw/ Area Served A((‘( 0-3

Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan Z Backward Incline
Inline Centrifugal _ Airfoil ____

Ceiling Centrifugal

Motor: v
Horespo%er Volts éw

Phase Amps ___
Hertz (o> RPM ___
Manufacturer Wﬁ
Model v-Z4-El
N Controls:
. ) None Motor Starter
- Inlet Vanes Variable Frequency Drive

HOA Switch

e WG M Smeeee N/ L by

L0t NUT KBkCH MD‘ﬁJR MESME PLATE




Air Handling Unit Data Sheet

Project Name: //7 /fﬂ%?/( &5 éfﬂ.‘%"
PrOJect Number; 0452 -

.nldmg Zo

Unit No. M«’%caﬁon Wg Z:ZQ’NI :u:{ Area Served

Air Type:
Constant Volume Variable Volume

Zone Type:
Single Zone Multi-Zone

Cooling:
Chilled Water K‘ DX
None :

Heating: X
Hot Water Steam
Electric None

Supply Fan: Controls:
Forward Curved Inlet Vanes
Backward Incline Variable Frequengy Drive
Airfoil Motor Starter )j_

HOA Switch
. ~)mfiguration
’ Blow-Thru Horizontal :

Draw-Thru ¥ " Vertical o

Motor /

’ Horespgyer ' volts Z-9%

e e toe(726n A
Manufacturer W 4/‘\&(&8’ MM&BL

Model ) MV - ')J;[»

Return Air Fan:
Fan No. M“i None

Economizer Controls:
None Outdoor Drybulb
Outdoor Er Enthalpy Enthalpy Comparison

Drybulb Comparison >< 7

Rematks: 7 juwgl, ul Prgate Zone Prnfa. RewrIng




®

Fan Data Sheet

Project Name: Ii/lf /gwc’?f 9}"4( §fa¢"f'

Project Number: __o€p2 7, &2
Building: ki
Unit No. MY Location MWNW Area Served WU - L/

Fan Type:
Power Roof Ventilator ____ Forward Curved
Utility Fan Backward Incline
Inline Centriffgal Airfoil __
Ceiling Centrifugal _____

Motor:
Horespower Volts ED
Phase 22 Amps
Hertz :@ RPM _

Manufacturer Wé

Model W J- Z'?N @)

Controls: %& Al ‘K> 02‘%30’&3
'None__ Motor Starter_ﬁ D'// H OR' ‘{‘ ﬁg

Inlet Vanes Vanable Frequency Dnve
HOA Switch : T A

@"7""7 |

e Lopo Nor Keecy Mm& Hrpfiate’

A- 1\




Air Handling Unit Data Sheet

Project Name: f/, /////&521/%() %é] ’)/”/'A’f}/

Area Served

Project Number; % 52

;ddjng: 220
Unit No, Mcaﬁon /# GL560) /5
Air Type:

Constant Volume ! :_l
Zone Type:
Single Zone &

Variable Volume

Multi-Zone
Cooling:
Chilled Water { I DX __
None
Heating: )Q
Hot Water Steam
Electric None
Supply Fan: Controls:
Forward Curved Inlet Vanes
Backward Incline Variable Frequency Drive
Airfoil Motor Startz%
HOA Switch P
. “nfiguration:
Blow-Thru _» Horizontal
Draw-Thru Vertical
Motor
Horespower (5 Xﬁits @Tb
Phase _ PS ¢
Hertz (o £
TavE  (OKTE ChimieR
Manufacturer N
Model m [ ,7
Return Air Fan: a2 g
Fan No. w None
Economizer Controls;
None Outdoor Drybulb
Enthalpy Comparison

Outdoor Enthalpy
Drybulb Comparison x 7

2] \lmiig3

Remarks: é‘i’? ﬁ} W M;{, )

Lt f (ot (uprtse

ST




Fan Data Sheet

Project Name: f(/ /EZ(/;WK Wg%f

Project Number: __ e 92,

Building: ~&®?

Unit No. ﬁE;Locaﬁon M%.EW ME Area Served Aﬂ“ - g

Fan Type:
Power Roof Yeptilator Forward Curved _
Utility Fan Backward Incline 2 ;
Inline Centrifugal - Airfoil
Ceiling Centrifugal ____
Motor:
Horespower Volts ____
Phase _ Amps
Hertz _ RPM _
Manufacturer 1&1 *E
Model O -77-8)
4
Controls: 6\?%}‘1’ K 5 J Z‘Ib &
None ___ Motor Starter 7 g 1({\7
Inlet Vanes Variable Frequency Drive __
HOA Switch

Remarks: Louy Mot Bered  MorR alteFisTe




Project Name:

Air Handling Unit

Project Number:
slding: 220

Unit No. ﬁ” & Location

F7 Bpz i€ Erfs STy
o722 |

A

Air Type:
Constant Volume

X

Data Sheet

Area Serveq

Variable Volume __

Zone Type: ‘
Single Zone z Multi-Zone
Cooling:
Chilled Water DX
None ;
Heating: j
Hot Water Zg Steam
Electric None
Supply Fan: Controls:
Forward Curved Inlet Vanes
Backward Incline Variable Frequepcy Drive
Airfoil Motor Starter : ‘;ﬁ"'r'
Moo &7 5.5 ke HONTERS
" “)nﬁguration:
- Blow-Thru Horizon ]
Draw-Thru _A\ Vertical
Motor
Horespower Volts &
Phase Amps
Hertz
Manufacturer TeE (e CHEOEER
Model
Return Air Fan:
Fan No.

Economizer Cogtyols: '
None E&C
Outdodr Enthalpy

Drybulb Comparison

Remarks:

!

Doindy MR

jpaveny

None Z A_\\

Outdoor Drybulb __
Enthalpy Comparison

1

§

o

A- 1t




o 4".’;“
wf PN N
Project Name: [7 CxiverA

Fan Data Sheet

Project Number: (gt 27, 42

Building: _Z#?
Unit No.&f {_ Location Area Served
Fan Type:
Power Roof Vgntilator Forward Curved
Utility Fan ux Backward Incline
Inline Centritugal Airfoil
Ceiling Centrifugal
Motor:
Horespower Volts
Phase Amps ____
Hertz RPM
Manufacturer
Model
Controls:
None Motor Starter
Inlet Vanes Variable Frequency Drive
HOA Switch B
Remarks:




Fan Data Sheet

Project Name: /7 [AlVor 8 EMS STpY
0] t Name, WZ'W

Project Number:
Building: ze?
Unit No. EZ& Location Area Served
Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan YUX Backward Incline
Inline Centrifugal ‘ Airfoil
Ceiling Centrifugal
Motor:
Horespower Volts
Phase Amps ____
Hertz RPM ____
Manufacturer
Model
Controls:
None Motor Starter __
Inlet Vanes Variable Frequency Drive
HOA Switch
Remarks:

A-lo




Fan Data Sheet

Project Name: f ‘7’ /,é{' :f“:‘i?!?@f/( Eﬁ'f§ .g‘f‘{'»’: A

Project Number: (oo L5772
Building: “&£*0

Unit No. ﬁ_ ‘/iocation /w gl@wx\ﬂf Area Served

Fan Type:
Power Roof Yentilator Forward Curved
Utility Fan Backward Incline _____
Inline Centrifugal _ Airfoil __
Ceiling Centrifugal ___
Motor:
Horespower ____ Volts _____
Phase __ Amps
Hertz __ ) RPM _
Manufacturer, C{'/fﬁ'f\/gf o
Model V- 963-FcC
@37
Controls: ¢
) None ____ Motor Starter
Inlet Vanes Variable Frequency Drive ____
HOA Switch ____ - ' ’

s Cound) Aot Rete Motr_ Niag Fixte

A e 1 )
COTLE_LIAAT 2R _S0RP ZusTTCH L/ INPICATOR. UIGHT




Fan Data Sheet

Project Name: 75(/ &24"&’( EMS é‘f’/ﬁ 7

Project Number: ___ /o 2% ¢v

Building: Z@Q
Unit No. ﬁi /-[ Location % ' Area Served
Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan Backward Incline
Inline Centrifugal Airfoil
Ceiling Centrifugal
Motor:
Horespower Volts
Phase Amps
Hertz RPM ____
Manufacturer
Model
Controls:
. ! None Motor Starter
Inlet Vanes Variable Frequency Drive
HOA Switch '
Remarks:




Fan Data Sheet

Project Name: /{ W/{" W9 Q{WY

Project Number: __ /p0bFZ. 6®

Building: 260

Unit No. @ ”Z'Locau'on KW Area Served

Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan Backward Incline
Inline Centrifugal Airfoil
Ceiling Centrifugal
Motor:
Horespower Volts
Phase Amps
Hertz RPM ____
Manufacturer
Model
Controls:
None Motor Starter
Inlet Vanes Variable Frequency Drive
HOA Switch '
Remarks:

A-1




Fan Coil Unit Survey Data Sheet

Project Name: /f //{5[;24151’/( 27@'45 %&M

Project Number: @‘?‘Z 00
Building: ZQO , ,
Unit Noﬁ;’/ Location _M ’{ é%ﬁéﬂ&.// Area Served fW‘/ /23‘6?7/’/%{

Cooling:
Chilled Water
None

Heating:
Hot Water ____
Steam ____
Electric __ - KW
None

Fan Motor
Horespower ___ Volts
Phase _ Amps
Hertz RPM

Electrical:
Volts ____ \ Phase
Hertz FLA

Manutacturer 7 RAME

Model

Controls:

Self Contained ___ Remote /\/ T” STAT

Remarks:




Fan Coil Unit Survey Data Sheet

Project Name: fﬁ %& Z /0/( éM; STUV'{

Project Number:

Building:

Unit NO-% s Location ﬂ/@i{ }égﬂgﬁ/é(vAreaServed ﬂ%‘/ %?5”&5'2{”

Cooling:

Chilled Water
None

Heating:
Hot Water ____
Steam __
Electric ____ - KW
None ____

Fan Motor
Horespower __ Volts
Phase ___ Amps o
Hertz _ RPM

Electrical:
. ) Volts Phase

Hertz FLA

Manufacturer {(A’Vg

Model

Controls:
o SSelf Contained __ Remote _& ‘fg‘(AT
Outside Air ___ Z 1A Fsy {w/?'a{

Remarks:




607\ el

~—Pump PataSurvey-Sheet
Project Name: - /’74? ol EMS Stoed
Project Number: T, o

Building: _=*#®

Unit No{.%_"L Location (QM ME?'J‘{ %70@!“- Area Served gN‘G fe ﬂb«ﬂ‘

Motor:

Horespower Volts __

Phase ____ Amps

Hertz __
Manufacturer, ﬁ\/ [/ 9 5? EMLGE 0 V14 5“
Model #I 3/()‘ A/n ) )’4‘.% va 35
Controls: S’G’@(m ﬂ(‘ 45‘ #L{ '

None ____ Variable Frequency Drive ___

Motor Starter HOA Switch ___
Remarks:

Hepdng Svefier 229 Sy ¥
. ) G255 o@T 337
NET REGae [ (b5
HO _HE

oTC Tz ¢PH

ks 2 MBH
buenet. soveL 5 B-0-05"

7.0 PH M
V2, 6fm MmAK

Bust 28 24 .9 pus

DL oo

A-22




Pump Data Survey Sheet

Project Name: H //7§Z(/£9 174 émg ff.;;»u |
Project Number: —@M? e

Building: Z«?O

Unit No. 1™ ‘" Locauon_@fL M*’{"g {‘“‘\ Area Served /}’/

(L(i«‘pﬂ (J-Jﬂ\ "C.IL

Motor: g
Horespower71 Volts “eo- 20¥
Phase é Amps 2
Hertz (o RPM ___|7SD
Manufacturer %QZ(/ ;{ 6(‘%%7"’(’ -
Model “HBE - 2- 'Ilg, ot
Controls:
None \ Variable Frequency Drive
Motor Starter HOA Switch &
Remarks:

st MosarraP BN Sy Tiow




Pump Data Survey Sheet

Project Name: i é Q)E‘L\falfi &M% %

Project Number: ﬁ Z, D
Building: 20

Unit No. __p‘_z Location K@ﬁﬁ ME‘ZJ“ ! ' f,?M Area Served 'H/(TT Wm '%/"VO

Motor:
Horespower ] Volts 208 -
Phase Amps g )
Hertz tae RPM _{T2&
Manufacturer %EHL\ ( SoE VA
Model Z l% Al “7ImP 26X 151D
Controls:
None Variable Frequency Drive
Motor Starter ’x HOA Switch x
Remarks:

Bf%e Mousted S0 - Surten

A-24




Pump Data Survey Sheet

Project Name: {( @\07—‘/‘?}5’& ajg :?“f%)‘(}'{
Project Number: épo(f?z,

Building: o

Unit NO@ Location ﬁm W@CH eﬁﬁf‘\ Area Served §/ MD [5"( f@"‘f

Motor:
)
Horespower _J> Volts 2T
Phase __- Amps /o &
Hertz _ Lo ' RPM _|74D
Manufacturer
Model
Controls:
None Variable Frequency Drive
Motor Starter HOA Switch
Remarks:

e Moo eD END Soerion




Pump Data Survey Sheet

S ,
Project Name: Ff »é’ s ok Wg 5‘7@"@"{
Project Number: @%ﬁ?« &0
Building: =2 220

Unit No.{‘i;:i Location Qgﬁ’& Méf\ Area Served M\) - (ﬂ

Motor:
Horespower Volts
Phase Amps
Hertz ' RPM____
Manufacturer &a/\—-—% 6&%‘&&* 1
Model
Controls:
None Variable Frequency Drive
Motor Starter & HOA Switch
Remarks:

[rtLBL. mezﬁ 4}«0 SWITCH. L((MM*(O& LIGHT

NS [(BNTZPIGRL

A- 2o




®

Pump Data Survey Sheet

r’l > "1\ o g * B N 4,44'\. e
Project Name: Gﬂ wr( ({-’7% ol RS ‘1“73"{“9’”{
Project Number: z;gm @tf,"?‘ e

Building: _#7¢""

Unit No.&g Location KW MK ﬁ‘”"t Area Served

Fruggg Tuss

Motor:
Horespower Volts
Phase __ Amps
Hertz __ RPM
Manufacturer ﬁl‘ﬂ.b ‘&Qf ‘7@% BT
Model -
Controls:
None Variable Frequency Drive
Motor Starter HOA Switch __

Remarks: 0@ 3 ﬁm “’%"’W

)
L SaIiP SiuiTeHd f,&f TRIDICRT 0 /J@HT

muw WWWWU

2 4 ¢ 'A I
B [ 07V, e YO,




BUILDING 219

)28




[ )

Do R
Timp Data Survey Sheet

Project Name: "'é( /721(/3]& f N‘{
Project Number: _ (o047, 5¥
Building: /ﬂ 0’ p

Unit No. &l Lbcation ﬁk’éEMENT M £ ,&1 Area Served EMT’ RE B"LDG

Motor:

Horespower _____ Volts _____

Phase _____ Amps

Hertz RPM___
Manufacturer WE Ji M C LPM
Model BoiLeg el Conp AT [oE  (KeRD
Controls:

None __ Variable Frequency Drive __

Motor Starter ____ HOA Switch ____
Remarks: L

fengo0] Corv AATT  Poener o Bizes
9—GH BiS E2-6-05
s - G 1) LD {5

I5¥F%51 ZeLEer \VAaNE

N gt

5 N
gzv’& %S

0’ |42




borsr
_Pump Data Survey Sheet

Project Name: __F T _éEL\/OI K BEmMs =TupY
Project Number: _ 06947, o

Building: _Z__“l
Unit No. &Z Location A‘UDTG\UM BRS 216 TAreq Served

ENTIRE PLPG

Motor:

Horespower Volts

Phase , Amps ___

Hertz RPM
Manufacturer Wgu— MC LMU - e
Model Ne  ame PZATE Fovnip
Controls:

None Variable Frequency Drive

Motor Starter HOA Switch
Remarks:

Oratr  Res  LoLse

Perderd Goere N1

ol Buener

1 &FH




Chiller Survey Data Sheet

Project Name: fT TeLVoll. BEMS STy
Project Number: __ 6QG7Z. 2

Building: 2,4
Unit No. £~ 1 Location  usrid MetH Koo Areaserved Boe 219

Compressors:

Remprocatmg Number &
Centrifugal __ v Horespower
Rotary )
Condenser Type: p{u/ {
Air Cooled Packaged _ Air Cooled Remote _f\; (Condenser )
Air Cooled Split (Condensing Unit ) Water Cooled (Cooling Tower )
Electrical:
Volts Phase 3

FLA — Hertz E
Manufacturer, "fgﬁ{\)ﬁ'
Model CCVAhowod MBS DEHCYC 3¢ ) CeH
Controls: ?K Set A‘L L?&C“ DZ'L ,
witch

None Motor Starter

HOA
Conlteese®s ToAnE  ORHM 3poC-26 AT
ﬁ«zgz?ﬂ Hbo V3P AT " 20 pye

RLA S.0

Remarks:

o TN

A2




Air Cooled Condenser Survey Data Sheet

Project Name: ﬁ gk’LVM EMS StupY

. Project Number;

02 100

714
Building: “""_’i‘"

v

Unit No.%:_l Location O}mwgmﬁ-‘ﬂ'{ MEY?{ Area Served &w& f/ ﬁ

Fans:
Number $

Horsepower 2 t 5

o o fr €%
Electrical: LH&Q s 3

Volts _. ase

FLA — ) Hertz E )
Manufacturer { fork .
Model CAF — BOOH-UR
Controls:

None Motor Starter ____

HOA Switch
Remarks:




Chiller Survey Data Sheet

Project Name: __F T BeLWwik EMS StunY
Project Number: __ & OGPZ. co

Building: ﬁ_‘?
Unit No. ﬁ_ /4iocation f E?he OF Z/ ‘7/4 Area Served m Z/ 7 4

Compressors:

Reciprocating _ X Number _&
Centrifugal v Horespower
Rotary —
%’ Go,°
Condenser Type: ,
Air Cooled Packaged x’ Air Cooled Remote (Condenser )
Air Cooled Split (Condensing Unit ) Water Cooled (Cooling Tower )
Electrical:
vois_ 60 Phase 3
FLA __ SO tMP(eh) Zcieonts Hertz @0
Manufacturer,
Model LGkAOIb] NBETCS #2HC =] Bed
Controls: e Lgé’; 9
. -O
None W Motor Lg gﬂ 7 I
HOA Switch .
Remarks:

Z fomble3soes Y60 Y - ?440 #e KA Yo,° (4 (75




Air Handling Unit Data Sheet

Project Name: /"/’f 6&\/& E)\'{‘S éEUp‘/

Project Number:

‘ liging: 219 A
Unit NO.AHU'ﬂocaﬁon A\’V)TOEIUM M,QU( fﬁw Area Served __ QUO\T"\QJUW\

Air Type: .

Constant Volume 2£ Variable Volume
Zone Type:

Single Zone Multi-Zone
Cooling:

Chilled Water ‘KL DX
None __ : '
2 Pire
Heating: w?

Hot Water Steam i
Electric KQ{M None L

Supply Fan: Controls:
Forward Curved Inlet Vanes __ -ﬂ@ﬂ
Backward Incline Variable Frequency Drive ’
Airfoil X Motor Starter
HOA Switch _X_
‘)nﬁguraﬂon w o ‘
- Blow-Thru S * Horizontal [}~ 20 -
Draw-Thru ZZ : SO Vettical 2 e
Motor :
Horespower = [ Volis ﬁ
Phase __3 gz T Amps ¥
Hertz _Qm :
Manufacturer 9%/‘( FﬁNi ‘fﬂﬂ’l\lé
Model MalBl.  cF 211 DW3E PRI EZH
TIZ  B3106-0815- 1A seart” ¥ 7841473
Return Air Fan; 7
Fan No. : None i
Economizer Conl]pls: .
None __ \ Outdoor Drybulb
Outdoor Enthalpy Enthalpy Comparison _X
Drybulb Comparison

e K funt W

M_MmeMe e WRTR

() T — ’NEUMR\;\U (STETS
QOHRENY (WTEDLS - EWTH .LW LoGle. CoTROULER

RC~1 w'”%&ﬂ@m. ' _wu, e (1 SR Y N
RC-Z  SuaeR ConTesl  7¢7 929 o

F\c ER T T VR /- A g{ 73 R

&




| Project Name: ﬁﬁ%ﬁ"’e W5 4{1@?5/

Project Number:

.\ailding: ZZZ

UnitNo.///ly" Location %Wf/'/ MZH 164 ‘

Air Type: X
Constant Volume

Zone Type:
Single Zone

Cooling:
Chilled Water x

None __ Z ?’“ﬁg’

Heating;:
Hot Water

Electric

Supply Fan: :
Forward Curved
Backward Incline
Airfoil _

.‘)mﬁguration:
; Blow-Thru
Draw-Thru x

Mot
> Horespower Lg

Phase £

Hertz (20

Manufacturer {Z/h\/ g

CUMATE  CHANOER.

Air Handling Unit Data Sheet

Area Served /‘V EE/ e %W

Variable Volume ____
Multi-Zone

DX

Steam
None ____

Controls:

Inlet Vanes ____

Variable Frequency Drive ____
Motor Starter

HOA Switch _X

* " Horizontal
- Vertical * 2

Volts _2_30/ Y60

Amps_;el/jz

Model ~NFE  L-3i

BRI Y K7BC 32675

Return Air Fan:
Fan No.

Economizer Controls:
None ___
Outdoor Enthalpy __
Drybulb Comparison ___

Remarks:

None _

Outdoor Drybulb __
Enthalpy Comparison

O (ol Pewsbtie Ouens

-

/)
VBIRKTIC, TRy




Fan Data Sheet

Project Name: 'K'T ﬁ@(f&f EMS Loy

Project Number: __ o027, ¢©
Building: 2/?
Unit No. ,QZE/ Location AT?/& £% At ?

Area Served #/‘fu -1

Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan Backward Incline
Inline Centrifugal Airfoil
Ceiling Centrifugal
Motor:
Horespower Volts
Phase Amps
Hertz RPM
Manufacturer
Model
Controls:
None Motor Starter
Inlet Vanes ‘ Variable Frequency Drive
HOA Switch Teroe
Remarks:

A-30




Air Handling Unit Data Sheet

. -:’iilding: ﬂq

Project Name: Fr %ZVW("_EM&» STupy
l?roject Number; N7Z, 02

5 LKoo

Area Served

Umt No.MLocation mWf (/Vg KOM""’

Air Type: _
Constant Volume p Variable Volume
Zone Type: ‘
Single Zone i :5 Multi-Zone
Cooling:
Chilled Water DX
None
Heating:
Hot Water Steam y_g.
Electric None @
Supply Fan: ‘ Controls:
Forward Curved Inlet Vanes
Backward Incline ' . Variable Frequency Drive
Airfoil Motor Starter
HOA Switch
Infiguration:
Blow-Thru Horizontal
Draw-Thru - Vertical
Motor ) 5‘ ‘ — .
Horespowgr ‘ Q ’ Volts lL‘, /20 &- 230
Phase ' Amps__ /7.
Hertz ]_g, 7
Manufacturer MJ% ;
Model Yo Oo7— 307bR
Return Air Fan:
Fan No. _ None _¥X

Economizer Contiols:
None
Outdoor Enthalpy _
Drybulb Comparison _____

Remarks:

Outdoor Drybulb ___
Enthalpy Comparison

NOT O/ERATING AT {ime OF GRVEY




Air Cooled Condensing Unit Survey Data Sheet

Project Name: F 7 EL’“ 2W0I8 EMS StopY
Project Number: _ & OEHE, 69

Building: 2/ j
Unit NOACCD’%(;Caﬁon ‘BE??“ND &(-«40 Y  Area Served f}HU'Z—' @95 Eumvt)

Compressors:
Reciprocating zi\ Number 1

Rotary _ Horespower
RA 3.5
LKA 09
Fans:
Number Horsepower ____
RPM __
Electrical:
Volts ié_o Phase 3
FEA~ Herz (2@
MCA- |81
Manufacturer Cﬁf’i‘? / gﬁ
Model =¢ A??’ 007 Ged
Controls:
None __ Motor Starter _____
HOA Switch ____
Remarks:

A3




Fan Data Sheet

Project Name: _ /A7 gﬁzm}( EMS éﬁ/ﬂ gy

Project Number: __/»0672, &2

Building: é/ ‘?

Unit No. éZ & [ Location Area Served
Fan Type:
Power Roof Ventilator Forward Curved
Utility Fan Backward Incline
Inline Centrifugal Airfoil
Ceiling Centrifugal
Motor: ‘
Horespower Volts
Phase Amps
Hertz RPM
Manufacturer
Model
Controls:" -
None Motor Starter
Inlet Vanes Variable Frequency Drive
HOA Switch ‘
Remarks:

A-24




Fan Coil Unit Survey Data Sheet

Project Name: FT BeLyolR EMS =TUDy
Project Number: _606%2, oo
Building: 219
Unit NoAZ1) - & Location Area Served
Cooling:
Chilled Water K
None
Heating: \A
Hot Water N
Steam
Electric - Kw
None
Fan Motor
Horespower (ﬂb Volts ) lg v
Phase / Amps ___
Hertz RPM
Electrical:
Volts Phase
Hertz FLA
Manufacturer
Model &2 Z2Z Apo2_
Controls:
Self Contained Remote
Outside Air
Remarks:

Z  fits M}/ eLaidle vl Vib/es

A-40




Fan Coil Unit Survey Data Sheet

Project Number:

Project Name: 1. ﬁElVDIR EMS éfUDY
L7, b2
Building: Z/f

Unit No./Z0-8 Location Area Served

Cooling: 'Xl
Chilled Water
None

Heating: N
Hot Water /™

Steam
Electric - KW
None

Fan Motor
Horespower '[ 50 Volts

Phase Amps ___
Hertz RPM

Electrical:
Volts §V ) Phase
Hertz FLA 4 Y

Manufacturer //'QSM?

Model BZZA0a3

Controls: j |
Self Contained Remote
Outside Air ___ 7

Remarks:

2 Pre W B 2-aud Comen WS

A4




Fan Coil Unit Survey Data Sheet

Project Name: FT Erzivbnk %5’# wy

Project Number: _ 06 2. ¢
Building: zZ/ 2
Unit No./Z4-2 Location Area Served

Cooling:
Chilled Water X

None
Heating:

Hot Water X

Steam

Electric - KW

None
Fan Motor ! i’ 5/

Horespower )2‘39 Volts / /

Phase Amps

Hertz RPM ____
Electrical:

Volts Phase

Hertz ‘ FLA' _
Manufacturer Wv " "
Mode! B2Z Hooy
Controls: '

Self Contained Remote

Outside Air
Remarks:

Z_ v w] evereic luwem e

A-4Z




\ ;
\ Y
~—

Fan Coil Unit Survey Data Sheet

Project Name: 7 L2V EAPS éﬂlpy

Project Number:._£2 éz 1O

Building: zZ/7

Unit No/Z-E Location Area Served

Cooling:
Chilled Water X

None ____

Heating:
Hot Water
Steam

Electric - KW
None

Fan Motor _ /
Horespower '% Volts __,(_ g’

Phase Amps
Hertz RPM

Electrical:
Volts - Phase
Hertz . HA___

Manufacturer TM
Model BZ2 Actle

Controls: x
Self Contained Remote _
Outside Air

Remarks: Z ﬂ/g 14{/ ELEeTA I /&Ml’e—a‘- wﬂfé"é/

A-43




Fan Coil Unit Survey Data Sheet

Project Name: 7 Zezvell M <zi4y
Project Number: éﬁ 0&& =)

Building: ZZZ

Unit No.fZﬁ'F Location Area Served

Cooling: )(
Chilled Water

None

Heating: x

Hot Water _ 'V

Steam __

Electric ____ - KW

None

Fan Motor )
Horespower _l,é& Volts J_‘_s‘
Phase __l_ Amps _ - / »(ﬂ

Hertz RPM

Electrical:
Volts Phase{
Hertz __ .o mAa

Manufacturer M
Model BZ22 aceE
Controls: »

Self Contained Remote
Outside Air

et z fee |l pemic e bave

4 -




Pump Data Survey Sheet

Project Name: Fﬂ {/fk“L\/G)K' EMS §TUDY

Project Number: Q%?
Building: g ?
Unit No.ELﬁ Location FAEBMENT AreaServed __ FrUDITHRIUA,
Ve &M |
Motor:
HorespowerZ_ Volts %6 B - L/‘"p
Phase 3 Amps 2/ 2|
Hertz '
Manufacturer M é ‘é'” S5 377
Model e’ 1938 3571 B9
Controls: -
None ___ Variable Frequency Drive _____
Motor Starter ___ HOA Switch ____
Remarks:




Pump Data Survey Sheet

Project Name: F7 7 LIk E/M5 ST
Project Number: 4506 97, co

Building: 4{2
Unit No. ﬁ&‘ocaﬁon %”{ et /t/ 573”/4‘\ ArcaServed AR Zéyéwﬁ“"% V2L
P
Motor: f s
H r o Volts 26/ “lé
Pl?;::p_(wic A;)nps 151-4/712—
Hertz _{p© ' RPM ’;ZL_; 5’
Manutacturer___ 1B U & GO T e
Model ___ ZERIER  1STo 2 BB & 5/ F
seR(b foy | BYT72Y
Controls:
None Variable Frequency Drive ____
Motor Starter _X_ HOA Switch
Remarks: : a ‘ﬂﬁm

Sfeg (Ao JNTED

o




o

Pump Data Survey Sheet

Project Name: /7 é’”’l!f@/n‘f EME 1wy

Project Number: 0627, ap
Building: Z/?
Unit No. éZ Location ﬁ%ﬁ;ﬁﬂf?’ /9’&3'«”/ Area Served j’@?f‘f éﬁ/m‘é‘??&}/ Y/

Pavld
Motor:
Horespower ?7['5" (Z) Volts ng/ Yo
Phase i Amps 2.l // 3
Hertz RPM _ | Z 25
Manufacturer
Model
Controls:
None Variable Frequency Drive
Motor Starter HOA Switch
Remarks:




BUILDING 247




Project Name: Ft Belvoir EMS Study
Project Number: 60692.00

Building: 2 { 7
Unit No._B3-]_

Boiler Survey Data Sheet

Location BFSEME\TT MEZH AreaServed

o

Type: \ Z‘

Cast Iron _{\ Hot Water

Steel ‘ Steam
Capacity:

Input Rating MBH

Net Rating MBH
Manufacturer Well M ¢ / finJ
Model L 11°
Burner:

Gas N ‘ Input U 74 MBH

0Oil Input Gal/Hr

Manufacturer I/thf i 2

Model l)%ZC/ %D’ K’Tzq?& LLqu <’W{4’L L“D'l?égg'/
Controls:

None \ Automatic Feedwater Valve

Low Water Cut-off x Make-up Water PRV
Remarks:

Ohot

A-44




Boiler Survey Data Sheet

Project Name: Ft Belvoir EMS Study .
Project Number: 60692.00 y) V/

8y - &7
{/lﬁ{\x‘p
Building: 247 ’
Unit No. B'Z Location _YEEMENT N\EZH AreaServed

Koo

Type:

Cast Iron Hot Water

Steel Steam _____
Capacity:

InputRating __ MBH

Net Rating MBH

{

Manufacturer Wy ) Lo ﬂ\[ LAl
Model
Burner:

Gas Input L\qu MBH

0il Input __=/( Gal/Hr

Manufacturer CU"{’:%“( s
sl | OB2C-36-R111gCUT5 Ry WOITL8S 2

Controls:

None \_ Automatic Feedwater Valve
Low Water Cut-off K'\ Make-up Water PRV

Remarks:

450




Chiller Survey Data Sheet

Project Name:
Project Number:
Building:
Unit No. C & Location Area Served
Compressors:
Reciprocatin Number
Centrifugal Horespower
Rotary FLA
Condenser Type:
Air Cooled Packaged Air Cooled Remote (Condenser Y)

Air Cooled Split (Condensing Unit )

Water Cooled (Cooling Tower )

Electrical:
Volts ﬁ@o Prase B
FLA Hertz 426

Model YT B2 €5 d- CKP

. Controls: v

None ____ Motor Starter X_, MN 6H 0055
HOA Switch _____

Remarks: R~ | MCA 3)‘-’ MOCF (00

MR E GOIR, VDTO — 85 Cove XY
Zellm. W0~ JEeTM -082252
2o R W W 24 by -

NImiEL 200 G-

/- ﬂ‘]




' Cooling Tower Survey Data Sheet

Project Name: FT BaVoIR  £EMS STunY
Project Number: _ 6067 200
Building: €47

Niwrdsm o ? ,
Unit No. Q, Location 0‘\/{:” e o f é:"\ Area Served C-1

Configuration: .
Draw Thru Standard Height )4
Blow Thru Low Silhouette
Motor:
High Speed: =
Hore: er 1(9 Volts ‘/";OO
Phase Amps U ( 5
Hertz RPM
Low Speed:
Horespower Volts
Phase Amps
Hertz RPM
. Manufacturer MM.LB%“(
Model
Sgrim T 8108 - 3T?-85
Controls: ,
None \ Variable Frequency Drive
Motor Starter K : Two Speed Motor
HOA Switch
Remarks:

7




Air Cooled Condensing Unit Survey Data Sheet

Project Name: ﬁ ﬂ 2:71\:’2%{ é‘?‘/? < ‘1{:«’:{? i

Project Number: __ 406 77, @
Building: Z 2 7

Unit Nofz[a} - Location ?&Nﬁ'f@()yéf M&C/'f Area Served f %)ﬂ.’ﬁ (IJdM A Hi)

Koo
Compressors: //
Reciprocating Number{
Rotary ____ Horespower _ /0
BLA__ 102/ 7
Fans:
Number _ Horsepower ____
RPM
Electrical: v/ 77
Volts Z Zﬁ/é/g/é Phase Z
FLA Z%L/ /! Hertz __ (o »
AN Ul P - _
Manufacturer L ‘%/LC'ZK #/ K gl )4% DIAT
Model Zop7 0T AT 2Ry
Controls: . -
None Motor Starter 2 ; _/ﬁr“t;fﬁ/;c//?’; IV~ 5/‘( s
HOA Switch
Remarks:

LO‘/ REMITE CL‘ML‘.@M‘;&:& FCC“I

ONIT 7S, DIECGniple €7¢ 70 IR ] DX oo
P TG FE LR

LoAT7Erc s FPPTE g end il RS




Air Cooled Condenser Survey Data Sheet

Project Name: _F 7 ﬂﬂ\/i)/f{f’ EMS STy
Project Number: _ (29S¢
Building: /;:"4/7

Unit No. 14((1 Location %C}OF Area Served A.'-’,it?‘f Tafi A ("ACCO - )

Fans: {
Number Horsepower l

RPM

Electrical: 2
Volts H_@ D Phase 7
FLA Hertz /o4

A 1L .
Manufacherer “Tﬂﬂﬂ é/

Model (W[ 4042 £0]
FHIFL VESE (Dl

Controls: &
None Motor Starter

HOA Switch

Remarks;




Air Handling Unit Data Sheet

Project Name: FT ba.\/DlR EMS S7unY

Project Number: 4

. .lding: ﬁ?

Area Served ‘FYUD'TOR i UM

. Unit No. AHU Location

Air Type:
Constant Volume

X

Chilled Water &
None

X

Zone Type:
Single Zone

Cooling:

Heating: X
Hot Water
Electric

Supply Fan:
Forward Curved
Backward Incline

Variable Volume

Multi-Zone

px_X

Steam
None

Controls:
Inlet Vanes
Variable Frequency Drive

Airfoil Motor Starter " ;1/‘/1/[
HOA Switch / /é ( /y
. afiguration:
Blow-Thru Horizontal
Draw-Thru i Vertical
Motor .
Horespower HZ Volts £ Q‘g
Phase Amps 20
Hertz —_ (70 KM 1752
Manufacturer ‘P { gbo g\/‘ V( ()p
Model
Return Air Fan:
Fan No.

Economizer Controls;

None }

None Outdoor Drybulb ____
Outdoor Enthalpy ____ Enthalpy Comparison ____
Drybulb Comparison ___

Remarks: — SN : P, . .ir—r ~1
ﬂ\jwmﬁﬁﬁ{ 3-whY fpee o e e Wik
yi| __~ A . S p— }

THEMATL  DANER  BCTA 0L TR Re TR [ IR,
. g vaf W KELL K Ui UOK Jhhlb
u v , HEATING o
)mlk\hm\x é\v NTEOLD - 800 - Plpi alING 5747
LT Hips  [RROIAL 507G 0 W=D KoL)t f

vl lunan ol \Ar\}fg‘gﬁ;rh;m, i

Disra QY

.




Air Handling Unit Data Sheet

Project Name: ]’/7 &?L{b/g EMS STuoy
.Project Number: (QQ(» o)

dlding: 247

Unit No.AHU- | BLocation ____ Area Served
Air Type: .
Constant Volume \X Variable Volume
Zone Type: \'
Single Zone _ "} Multi-Zone
Cooling: ¥
Chilled Water " DX
None
Heating;:
Hot Water Steam
Electric __ None
Supply Fan: Controls:
Forward Curved Inlet Vanes
Backward Incline Variable Frequency Drive
Airfoil Motor Starter
HOA Switch
. afiguration:
Blow-Thru Horizon
Draw-Thru X Vertical
Motor
Horespower Volts
Phase Amps ____
Hertz

Manufacturer ﬂm\ié

Model $lil Hy i 44‘[1’,& Ot
Return Air Fan: éﬂm/(‘% KQIJ?ﬁﬂf

Fan No. None

Economizer Conjrols:
None g Outdoor Drybulb
Outdoot Enthalpy Enthalpy Comparison

Drybulb Comparison

Remarks: bt Tt 7 o YA
) (JOSile 0 6T ﬂ%’fi{i(/ TS| HUT Ytz 4 VE g

£ 7wk gal, \Jri? g CHILED ud g
~ A
. PO Jiaiy pe PR QT VAT

TR Al Mot ¢ O ol

d {/;0 (’/;-"V,/ttﬂ‘l 3y
[] ll |4 PR T(ﬂ”{/ B ’;-. / 8

ene . SoG T
A. % %L?Aj < o J0L PR 5 i

TARGE i FRASTAT

Jrnisopd TiMe (Lotk




Fan Coil Unit Survey Data Sheet

Project Name: Fj bf’—l‘\/@f& EMS ST “/
(0T o

Project Number:
Building: 24 7

Unit No. FeC- [ Location Area Served

Cooling: X
Chilled Water
None

Heating:
Hot Wate:r)<

Steam
Electric - KW
None

Fan Motor
Horespower _____ Volts
Phase _ Amps ____
Hertz __ RPM _

Electrical:
Volts Phase
Hertz FLA

Manufacturer NTEEMETENAL  ENVIE P IHEN T e Cevit,

Model

Controls:
Self Contained Remote
Outside Air

Remarks:

Z i LLEECTEIC Luinci: Vave

Z - _FIPE _HERTIVE | Costinid




Pump Data Survey Sheet

Project Name: T:T Eevvoir EMS Stupy

Project Number: (77, oo

Building: ﬁ 7

Unit No.m Location _ ZAEM, Tﬂ/&fi/
Kot

Motor: -
Horespower l 17

. '/’:"
AreaServed _ AEATIIG I

Volts Zgb J(D g

=
e 2 s

WKk <

Manufacturer

Model ‘7(6’ {23032 TYE (] bF
S 28 2.5 \{6?
Controls:
None Variable Frequency Drive
Motor Starter J& HOA 5witch>4
Remarks: U} / )ﬂ% /} JJ : ,, 7 A(
f ‘
S N N T
WEH 90N (oL (T3 Ty Kelitved (e

'70 &P
75 &7

~TH ZFT

A-55




Pump Data Survey Sheet

Project Name: Fi fﬁfz»l/ﬂ/te LIS <l

. Project Number: 6Q2%2, oo

Building: _‘Z?
UnitNo. Y- & Location TASEMENT MELH  areaseoves _ Hetiitss £t

reem
Motor: M, 2
Horespo%er Z,Sg_' Volts & 32 /4 e
Phase Amps ____ 2f, G / 70,2
Hertz _(£° RPM _[7¢f2
Manufacturer W&%
Model 1N -0oqal75 =& e
| 28 2
Controls: > Z S X 7 Ko(
None Variable Frequeney Drive
Motor Starter E HOA Switch _/~
Remarks: # [ier e
W! // 122 L /

A-99




Project Name:

Pump Data Survey Sheet

Project Number:
Bulldmg k\\
5

Unit No. g Location 17'%5@\4 6‘UJ

ki LM Area Served }f'»?.* NG ¥ ”"/C: fJ"t"P‘(

otor Horespower _E_ Volts ng/ 256~ Y& 2
Phase __ Amps /52//47 72—
Hertz _ RPM __1/S57
Model ‘ FMEOI0 B, 3 Y2 G6IbiLD
Controls:
None __ Variable Frequepicy Drive ___
Motor Starter _X_ HOA Switch 7&
. PATREY Ny z [ - -
pivrz INOWNTey VN 2oty (en TV LR

A-Go




Pump Data Survey Sheet

Project Name:
Project Number:

Building:
Unit No. Location
Motor: '

Horespower }Z ; Volts Cé‘

Phase l ' Amps

Hertz (g% RPM ___ | 772G
Manufacturer -7/}”6 © N UUNE Cthe Uhl T L,
Model Yk
Controls:

None Variable Frequency Drive

Motor Starter K L Wikdupy  HOA Switch

Remarks:

A-Cl




Pump Data Survey Sheet

Project Name: ’],T FoEINDIR %Mé =LY
Project Number: (& (47~

Building: gl/?

5 EF TV S IEE U /Iy S CR N
Unit No.f"’ 6 Location ﬁ%MM £ /é] é;?-(.b.rf/ Area Served __;if’/a i /6 FOEX / Sl alii

Let!

reesy
Motor: ~
Horespower i % Volts %b,
Phase % Amps '
Hertz ( ) RPM
Manufacturer I l% po
Model Te7 — 1274 —+ule P YR -PfF
Zze YASL T4
Controls:
None Variable Frequency Drive
Motor Starter ((_} HOA Switch
Remarks:

510 &M = I |




Pump Data Survey Sheet Q{ 6((; l
Project Name: ﬁ ﬁé .‘./_%9’&; é/”ff; 5’7&&’) ¥

Project Number: £ &X¥n#7, oo

Building: &4 7
Unit No. K’ ? Location %ZEJ"{W i /)?EC){ Area Served j’f/-’( (L /(4?7 /?Kf 4 :;;;"’7,"‘9

oy

Motor:

Horespow/er _L? Volts _7’_08

Phase __f_ Amps _CE&

Hertz (o6 RPM _ {740
Manufacturer ]ﬁééﬁn(i’k — L "
Model =1zt =zZ e __(CEPA-CF

) P B

Controls: § ?{ L/S/S'X 7

None _ Variable Frequency Drive ____

Motor Starter X HOA Switch
Remarks:

A%




Pump Data Survey Sheet

Project Name: r 7 552 /08 EMSe oy

Project Number: é%?{?» oD

Building: : ")7
Unit No. & Location %f"f&“” MQ—G‘/ AreaServed _ S RAIVAFSE GITEE fw*‘?cg
<00
Motor:
Horespower Z_O Volts Z%
Phase _ 3 Amps%é
Hertz _[s0 RPM _175°
Manufacturer Wﬂfjﬁ
Model Apl-17745 - | T G4 -
e SX
Controls: o X7
None Variable Freque; Drive ____
Motor Starter ZC HOA Switch ﬁy
R ks: i
- 07 EFr 375 T

A6t




Pump Data Survey Sheet
G
Project Name: FT LEL I EMES {I{/ﬂ‘{
Project Number: (/705727 e
Building: 227

Unit No. Location EXEEMENT M areaserved _Bovvs e &7 ABTER
KoM

Motor: ;
Horespo%er __L J Volts ﬂ@ / /g9

Phase Amps 274 /ffr?

Hertz &0 RPM __ [/
Manufacturer ek A = . -
Model 2B-59/8 i =YYH S/

< 2E 8 Yl Xy

Controls:

None Variable Frequ ¢y Drive

Motor Starter _/™ HOA Switch ]2‘,
Remarks:

vz /M DS Fr

1/Ca 7T




BUILDING 1425




Chiller Survey Data Sheet

Project Name: f;i 6)'57_\10 i, S 6TUD‘/
Project Number: _(p 092 o0

Building: 1425

Unit No. €71 Location _OST%| % EAST
S LD

Compressors:
Reciprocating ’ L

Centrifugal
Rotary

Condenser Type:
Air Cooled Packaged
Air Cooled Split (Condensing Unit )

Electrical:

Area Served

Number ﬁ_ e ;o
Horespower EEATRRE

——
t”

Lﬂﬂ/

Air Cooled Remote {Condenser )
Water Cooled (Cooling Tower )

o\ L A jz{ Hertz @
Manufacturer ’ff Vit | ,j _ / ’
Model (’/ﬁ’ff) CHOGRF A1 T UK it Py D97 BI098
Controls:

None ___ Motor Starter ____

HOA Switch .
Remarks:

A-GT

("




Project Name:

Fan Coil Unit Survey Data Sheet

fr 2evvoir BMS 5‘(’0‘1)‘{

. Project Number: %32. oo

Building: /425~

Unit No. fZU'/ Location

Area Served

Cooling;:
None

Heating:

Hot Water(L
Steam
Electric ____ -
None ___

Fan Motor
Horespower ____
Phase _
Hertz _

Electrical:
Volts
Hertz

Manufacturer

b,
Chilled Water _{«

Volts
Amps
RPM

Phase
FLA

Model

Controls:

Self Contained

Outside Air

Remarks:

Remote

A-62




Fan Data Sheet

Project Number: _(c0692 . 0
Building: 1425
[ o s . e

Unit No. EF-] Location AEUD'F' Area Served (B Tl votel Loyt qdST
Fan Type:

Power Roof Ventilator Forward Curved

Utility Fan Backward Incline

Inline Centrifugal Airfoil

Ceiling Centrifugal
Motor:

Horespower Volts

Phase Amps

Hertz RPM
Manufacturer
Model
Controls:

None Motor Starter

Inlet Vanes Variable Frequency Drive

HOA Switch
Remarks:

A6




Pump Data Survey Sheet

Project Name: _ [ 7 [SELVOIR EMS <y

Project Number: _&60 692 co0

Building: /425
Unit No. P“ | Location RASEMENT MEc!  AreaServed £ 7% :“’p/’{’i EX TN [ZJ(‘UQ
£.00M
Motor: ory Lo -
Horespoyer g Volts Zy 45{//[.' »a” ﬁf o
Phase _ 2 Amps |22 5 <73, /;54?
Hertz ip0 RPM __f7edy
Manufacturer gt £ ‘
Model 2 = A B ALl
Controls:
None Variable Frequency Drive
Mg‘tor Starter 2& HOA Switch
wb i :
Remarks: e . s
- J1sem ¢ & fr Heps
n,
s




Pump Data Survey Sheet

Project Name: _| | VEBE—Z..\/WI‘: LM STl
Project Number: (50, o e

Building: 142
> 7 B R R P L ey PR P R At me ey
Unit No. F=& Location _ THBENENT b Lt AreaServed CH! \’«Lt_yl’(*f ERTING WATER
TLciin /5’7??7\)99‘/ .

Motor:

Horespower Volts

Phase Amps

Hertz RPM ___
Manufacturer
Model
Controls:

None Variable Frequency Drive ____

Motor Starter HOA Switch
Remarks:




BUILDING 3136

477




Chiller Survey Data Sheet

% Project Name: Fr TewnlR BMa =Ty
| Project Number: _b0?& . &=
|
\

Building: 313 Y/ at
Unit No. (_;__ Locauon@@ﬁﬁ/% C

¥ -
&

Area Served
R\
Compressors:
Reciprocating Number /Z/'
Centrifugal Horespowelri wer 4
Rotary ik
Cond T 7 A
ondenser Type:
Air Cooled Packaged K Air Cooled Remote (Condenser )
Air Cooled Split (Condensing Unit ) Water Cooled (Cooling Tower )
Electrical:
Volts &“’" Phase
FLA ____ Hertz
ManufacﬁrgrA 7@*‘1\5 ¢
Model L EhCCHOO KNEE G726
. Controls: 40/“7 s DB 8k (06T
None Motor Starter
HOA Switch
Remarks: . 2 ;
% /4« 1RSI }// Fle Lid

79
‘ , . s i ; )
. e -
6;"3 MUk -
S e o ~ P .
Yoy LA A A K N e i
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Fan Coil Unit Survey Data Sheet

Project Name: gL V01 M4 §‘fu@i

Project Number:
Building: /3{2
Unit No. fi}!’ Location Area Served
Cooling: X

Chilled Water

None __

72 Vi

Heating:

Hot Water 2§

Steam

Electric - KW

None
Fan Motor

Horespower Volts

Phase Amps

Hertz RPM
Electrical:

Volts Phase

Hertz FLA
Manufacturer
Model
Controls:

Self Contained Remote

Outside Air ) M
Remarks: o ! .

No Mool \UkVESR

WINOrIE (e 1’56 ARV S Sk At S

DAY .




Pump Data Survey Sheet

Project Name: P EewWoR Es < ntu Y
Project Number: o092 <2

Building: —«‘ﬁ’)C-
Unit No. 1 11 Location LML T, M\::{r( Area Served CHULTD /‘“ ATING (ONTIR

RooMm
Motor: e
Horespower 23 Volts_ 220D *Z> 3/4’(;« >
Phase __2 Amps l,5-/7. ,_;»// vk
Hertz _(ov RPM (gD ' 7
Manufacturer
Model
Controls:
None Variable Frequency Drive
Motor Starter ﬂ HOA Switch
Remarks:
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SIMULATION WEATHER DATA SUMMARY
Data: Washington, Dist. of Columbia (TMY) 12-30-94

HAP v3.04 Page 1 of 1
khhkhkhkdhkhkhhkhhkhddhkhkdohkhkhkrhkdddbhhddhhhhddrdhhhddhkdrhkdhrhhdhdrkhbddkhkdhkdhhhrhrdhdkdrx

TABLE 1. SIMULATION WEATHER DATA DESIGN PARAMETERS

ColtY . et it i it it i e it ee i i e eaeaeaeasn...: Washington
Iocation............ ... ... ... Dist. of Columbia
Type of Data....... ... : Typical Meteorological Year
Latitude. ... i e e et 38.9 deg
Longitude......... ... .. .. . . . i 77.0 deg
EBlevation. .. .ottt e e 14.0 ft

* Average Ground Reflectivity...............: 0.20
Local Time Zone (GMT +/- N hours).........: 5.0 hours

* Daylight Savings Time Considered.......... ? N

* = User-defined design parameters. All other values are fixed.

TABLE 2. DRY-BULB TEMPERATURE STATISTICS (F)

Absolute Average Average Absolute
Month Maximum Maximum Average Minimum Minimum
January 60.4 39.3 30.7 21.0 -1.9
February 62.1 42.8 33.1 22.9 7.5
March 75.5 53.9 43.3 32.4 17.1
April 85.5 65.7 55.0 44 .3 31.2
May 91.9 73.3 63.5 53.8 40.5
June 93.5 80.8 70.0 58.8 48.8
July 91.0 84.9 75.9 66.5 55.8
August 96.8 85.1 74.3 64.5 49.6
September 91.6 79.3 69.3 60.0 46.5
October 84.7 67.5 56.8 46.7 23.4
November 75.7 56.4 46.6 35.7 17.3
December 59.0 42.7 36.9 30.9 20.5

TABLE 3. DAILY TOTAL SOLAR RADIATION STATISTICS

[---- Daily Total Solar ---] [-- Daily Clearness Number --]
(BTU/sqft) (Dimensionless)

Month Maximum Average Minimum Maximum Average Minimum
January 1043 .4 609.1 137.7 0.648 0.430 0.107
February 1448.6 815.5 79.9 0.685 0.433 0.048
March 1861.2 1183.4 211.6 0.680 0.473 0.094
April 2371.0 1484.8 247.6 0.717 0.479 0.079
May 2579.4 1712.0 355.4 0.711 0.487 0.104
June 2551.8 18390.8 515.8 0.697 0.514 0.140
July 2398.3 1714.6 629.5 0.657 0.478 0.171
August 2378.9 1696.2 708.2 0.694 0.522 0.227
September 1943.6 1307.6 258.0 0.674 0.482 0.094
October 1546.1 977.2 92.6 0.656 0.469 0.045
November 1143 .4 672.4 129.4 0.647 0.437 0.094
December 803.2 488.0 73.1 0.618 0.382 0.057

Notes: * All solar data is daily total flux on a horizontal surface.
* Clearness number is (Daily Total Solar)/(Extraterrestrial Solar)
Values between 0.70 and 0.80 represent clear conditions.




CALENDAR DATA
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1 of 1
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| Calendar Name: Sample Calendar ] Day Type Assignments
R et T e | Monday = Weekday
| January first is on: Friday | Tuesday = Weekday
I e e T | Wednesday = Weekday

|
|
|
|
Day Type Names | Thursday = Weekday [
Day Type 1 = Weekday | Friday = Weekday |
Day Type 2 = Saturday | Saturday = Saturday |
Day Type 3 = Sunday | Sunday = Sunday |
| Holiday = Sunday |




SCHEDULE DATA

Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1 of 1
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Schedule Name: Assembly Spaces Hourly Percentages

Hour ----- > | 00 | oL |02 ] 03 | 04| 05 ] 06 | 07| 08 | 09| 10 | 11
DESIGN DAY | o] o] of of of o] o] 10| 25 | 50 | 75 100
Weekday | o] o] of of of o] o] 10| 25 | 25 | 25 | 30
Saturday | o} o] of of of o o] o] of o] 10| 25
Sunday | o] o] of of of o] o o] of o] 10| 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY [100 |100 |100 [100 |100 |[100 {100 |100 |100 |100 | 75 |100
Weekday | 40 | 40 | 40 | 30 | 25 | 25 | 25 | 25 | 25 | 25 | 20 | 10
Saturday | 25 | 40 | 40 | 30 | 25 | 25 | 25 | 25 | 25 | 25 | 10 | ©
Sunday | 25 | 40 | 40 | 30 | 25 | 25 | 25 | 10 | o] o | o] o
Akhkhkhkhkhhhhkhkhkhdbdhkhhhhkhkhddhhdhkkhkhkhdhhhkdhkhkhhdhhbdhkhkhkhkhkdhhrtddhhhhbdhkhrhkddhhhhhkkhdhdk
Schedule Name: People Hourly Percentages

Hour ----- > | oo | oL | 02| 03| 04| 05| 06 | 07 | 08 | 09 | 10 | 11
DESIGN DAY | o] of| of| o o] o] o] 10| 25 ] 50 | 75 |100
Weekday | o] of| of| o} o} o] o] 10| 25 | s0 | 75 |100
Saturday | o] of| of| of o} o} of| of o] o] 10 | 25
Sunday | o] of| o o] o] o o] o o} o] 10 | 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 ] 23
DESIGN DAY 100 |100 |100 |100 |100 |100 |100 [100 |100 |100 | 75 | 10
Weekday |100 |100 |100 |100 |100 |100 |100 |100 [100 |100 | 75 | 10
Saturday | 10 | 25 | 50 | 75 |100 |100 |100 |100 |[100 |100 |100 | 75
Sunday | s0 | 75 |100 |100 |100 |100 |1200 | 20 | O | o | o] o©
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Schedule Name: Lights Hourly Percentages

Hour ----- > | 00 | 01 | 02| 03 | 04| 05| 06| 07 | 08 | 09 | 10 | 11
DESIGN DAY 25 | 25 | 25 | 25 | 25 | 25 | 25 |100 |100 |100 |100 |100

| l | | | I |
Weekday | ! | | | | |

Saturday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
| | I | | | |

Sunday 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 |100 |100
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY |100 |100 |100 |100 |100 |100 |100 |100 |100 |100 |100 |100
Weekday |100 |[100 |100 |100 |100 |100 |100 |100 |100 |100 |100 |100
Saturday [100 |100 |100 [100 |100 |100 |100 |100 |100 |100 [100 |100
Sunday |100 |100 |100 |100 |100 |100 |100 [100 | 25 | 25 | 25 | 25
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WALL CONSTRUCTION TYPES
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WALL TYPE 1: (CUSTOM WALL)

Description........... : Brick/Block
Absorptivity.......... : 0.900
Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
6in LW concrete block 6.00 19.0 0.21 1.65 9.5
Vermiculite Insulation 3.00 6.0 0.32 6.45 1.5
Airspace 1.00 0.0 0.00 0.91 0.0
4-in (102 mm) face brick 4.00 125.0 0.22 0.43 41.7
Outside surface resistance ~ - - 0.33 -
Totals 14.00 10.46 52.7
Thickness: in Density: lb/cuft Weight:'lb/sqft
R-value : (hr-sqft-F)/BTU Specific Heat: BTU/lb/F

L5




ROOF CONSTRUCTION TYPES
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ROOF TYPE 1: (PRE-DEFINED ROOF)

Group.........: BUILT-UP ROOF ON STEEL OR WOOD
Type..........: Built-up roof + R-7 Dboard + steel deck
Description...: Pre-Defined Roof

U-value.......: 0.121 BTU/hr/sqgft/F

Color.........: Dark

Roof Construction (Inside to Outside):
22 gage steel deck
R-7 (RSI-1.2) board insulation
Built-up roofing




WINDOW TYPE CONSTRUCTIONS
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WINDOW TYPE 1: (PRE-DEFINED WINDOW)

Glass Group............: SINGLE PANE, CLEAR

Glass Type.............: 1/4" clear

Window Description.....: Pre-Defined Window
Height.................: 1.00 ft
Width..................: 1.00 ft

Frame Type.............: Aluminum with thermal breaks
Interior Shade Type....: No Shades Used

Overall U-value........ : 1.077 BTU/hr/sqft/F
Overall Shade Coeff....: 0.871

Predefined Glass Data

Glass Glass Glass Glass
Transmissivity Reflectivity Absorptivity U-value
0.792 0.079 0.129 1.090

WINDOW TYPE 2: (PRE-DEFINED WINDOW)

Glass Group............: SINGLE PANE, CLEAR

Glass Type.....v.c.....: 1/8" clear

Window Description.....: Pre-Defined Window
Height............... .. 1.00 ft
Width..................: 1.00 ft

Frame Typ€.............: Aluminum with thermal breaks
Interior Shade Type....: No Shades Used

Overall U-value........: 1.094 BTU/hr/sqft/F
Overall Shade Coeff....: 0.903

Predefined Glass Data

Glass Glass Glass Glass
Transmissivity Reflectivity Absorptivity U-Value
0.841 0.078 0.081 1.110

Shade
Coefficient
0.960

Shade
Coefficient
1.000




ELECTRIC RATE DATA
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BASIC ELECTRIC RATE INFORMATION

ELECTRIC Rate schedule name......: Ft. Belvoir Equivalent $/kWh
RATE Currency symbol.....................: 8§
INFORMATION: Type of rate schedule...............: Simple

Flat rate. ...ttt eiie e 0.01968 $/kWh




FUEL RATE DATA
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BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name.......: Ft. Belvoir District Steam
INFORMATION: Currency sympbol..............: §
Units of measurement.........: 1000 1lb
Fuel conversion factor.......: 1000.00000 kBTU/1000 lb
Type of rate schedule........: Simple
Flat rate........vuinnn. . 7.98000 $/1000 1lb




FUEL RATE DATA
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BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name.......: Washington Gas Rate Schedule 2
INFORMATION: Currency symbol..............: § '
Units of measurement.........: Therm
Fuel conversion factor.......: 100.00000 kBTU/Therm
Type of rate schedule........: Simple
Flat rate.......... ... .......: 0.60790 $/Therm




SPACE DESCRIPTION
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GENERAL SCHEDULES
Name......: AHU-1 Assembly / Travel Lighting....: Lights
Floor Area......: 1728.0 sqgft Task Lights.: Lights
Building Weight.: 70.0 lb/sqft People......: Assembly Spaces
Windows Shaded..? N Equipment...: People
Partitions Used.? Y Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sgft Typical.....: 0.00 CFM/sgft
PEQOPLE [N ) When Fan On.? N
~—0CCUPANCY. . .....: 25.0 sqgft/per FLOOR
Activity Level..: Office Work Type........:Slab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 100.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 80.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
EXp (sgft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 384.0 | 1| 1 0 - 1 0 - N
E 783.0 | 1 1 240 - 1 0 - | x
ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Qty E
HOR - 1728.0 | 1 1 0 |
PARTITION LOADS Type 1 Type 2
3% o1 Partition Ceiling
AY€a. . v i iieeeeeennnant 286.0 sgft 0.0 sqgft
U-value.........ov.n..z 0.080 BTU/hr/sqft/F 0.500 BTU/hr/sqft/F
Maximum Space Temp....: 95.0 F 75.0 F
Outside Air Temp @ Max: 95.0 F 55.0 F
Minimum Space Temp....: 0.0 F 75.0 F
Outside Air Temp @ Min: 0.0 F 54.0 F
S -
¥y - .

“
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GENERAL SCHEDULES

Name......: AHU 2-1 Multi-Purpose Lighting....: Lights

Floor Area......: 2376.0 sqgft Task Lights.: Lights

Building Weight. : 70.0 1lb/sqgft People...... : Assembly Spaces

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.60 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical..... : 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 40.0 sgft/per FLOOR

Activity Level..: Sedentary Work Type........:8lab On Grade
Sensible........ : 280.0 BTU/hr Perimeter............. : 130.0 ft
Latent..........: 270.0 BTU/hr Slab Floor Area.......: 2376.0 sqgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | any

EXp (sgft) | Type | Type Qty Shade | Type Qty Shade | Doors?

W 440.0 | 1| 1 75 - 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty !

HOR - 2376.0 | 1 1 0 |

| C-12
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GENERAL SCHEDULES

Name......: AHU 2-2 Stage Lighting....: Lights

Floor Area......: 1620.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: Assembly Spaces

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 5.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sgft
PEOPLE When Fan On.? N

Occupancy. ......: 40.0 sgft/per FLOOR

Activity Level..: Medium Work Type........ :Slab On Grade
Sensible........: 295.0 BTU/hr Perimeter.............: 130.0 ft
Latent..........: 455.0 BTU/hr Slab Floor Area.......: 1620.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment....... : 0.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area WALL | WINDOW | WINDOW | Any

Exp (sqgft) Type | Type Qty Shade | Type Qty Shade | Doors?
W 360.0 1 ] 1 0 - ] 1 0 - | N

N 864.0 1 | 1 0 - | 1 0 - | N
ROOF Slope Gross Area | ROOF | SKYLIGHT |

EXp (deg) (sgft) | Type |Type Qty |

HOR - 1620.0 | 1 1 0 |

1%
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GENERAL SCHEDULES

Name......: AHU 2-3 Multi-Purpose Lighting....: Lights

Floor Area......: 2135.0 sgft Task Lights.: Lights

Building Weight. : 70.0 1lb/sqft People......: Assembly Spaces

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.60 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 40.0 sqgft/per FLOOR

Activity Level..: Sedentary Work Type........:Slab On Grade
Sensible........: 280.0 BTU/hr Perimeter.............: 140.0 ft
Latent..........: 270.0 BTU/hr Slab Floor Area.......: 2135.0 sqgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW |  Any

EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

E 480.0 | 1 1 20 -] 1 0 - N

S 286.0 | 1 ] 1 96 - ] 1 0 - | N

SE 420.0 | 1 1 0 - 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqgft) | Type |Type Qty |

HOR - 2135.0 | 1 1 0 |
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GENERAL SCHEDULES

Name......: AHU 3 Concourse Lighting....: Lights

Floor Area......: 4500.0 sqgft Task Lights.: Lights

Building Weight. : 70.0 lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.00 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 225.0 sqft/per FLOOR

Activity Level..: Office Work Type........:Slab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 80.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 4500.0 sqft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW |  Any

EXp (saft) | Type | Type Qty Shade | Type Qty Shade | Doors?

S 960.0 | 1| 1 765 - 1 0 - N
N 620.0 | 1 | 1 510 -}y 1 o - ] N
ROOF Slope Gross Area | ROOF | SKYLIGHT |

EXp (deg) (sqft) | Type |Type Qty |
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GENERAL SCHEDULES

Name......: AHU 4-1 Music Room Lighting....: Lights

Floor Area......: 340.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqgft Typical..... : 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy....... : 170.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Slab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 0.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 340.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ROOF Slope Gross Area | ROOF | SKYLIGHT |
ExXp (deg) (sqft) | Type |Type Qty |
HOR - 340.0 | 1| 2 0 |

Gl
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GENERAL SCHEDULES

Name......: AHU 4-2 TV Room Lighting....: Lights

Floor Area......: 578.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.10 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/saqft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 144.0 sgft/per FLOOR

Activity Level..: Seated at Rest Type........:S8lab On Grade
Sensible........: 230.0 BTU/hr Perimeter.............: 0.0 ft
Latent..........: 120.0 BTU/hr Slab Floor Area.......: 578.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ROOF Slope Gross Area | ROOF | SKYLIGHT |
EXp (deg) (sqft) | Type |Type Qty |
______________________________________________ |
HOR - 578.0 | 1 2 0 |

| (I
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GENERAL SCHEDULES

Name......: AHU 4-3 Mini Auditorium Lighting....: Lights

Floor Area......: 250.0 sqgft Task Lights.: Lights

Building Weight. : 70.0 1lb/sqgft  People......: Assembly Spaces

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 4.20 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical..... : 0.00 CFM/sqgft
PEOPLE When Fan On.? N

Occupancy. ......: 50.0 sgft/per FLOOR

Activity Level..: Seated at Rest Type........:Slab On Grade
Sensible........: 230.0 BTU/hr Perimeter............. : 0.0 ft
Latent..........: 120.0 BTU/hr Slab Floor Area.......: 250.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ROOF Slope Gross Area | ROOF | SKYLIGHT |
ExXp (deg) (sqft) | Type |Type Qty |
HOR - 250.0 | 1| 2 0 |

| C18
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GENERAL SCHEDULES

Name......: AHU 4-4 Crafts Room Lighting....: Lights

Floor Area......: 480.0 sgft Task Lights.: Lights

Building Weight. : 70.0 1lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sgft Cooling..... : 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sgft
PEOPLE When Fan On.? N

Occupancy. . .....: 50.0 sgft/per FLOOR

Activity Level..: Seated at Rest Type. .. ... :Slab On Grade
Sensible........: 230.0 BTU/hr Perimeter.............: 0.0 ft
Latent..........: 120.0 BTU/hr Slab Floor Area.......: 480.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area WALL | WINDOW | WINDOW | Any

Exp (sgft) Type | Type Qty Shade | Type Qty Shade | Doors?

W 528.0 1 1 0 -] 1 0 - N

ROOF Slope
Exp (deg)

Gross Area |

(sgft) |

ROOF | SKYLIGHT |
Type |Type Qty |

C-11
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GENERAL SCHEDULES

Name...... : AHU 4-5 Reading Room Lighting....: Lights

Floor Area......: 504.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.40 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 - Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N

Occupancy. ......: 100.0 sgft/per FLOOR

Activity Level..: Seated at Rest Type........ :Slab On Grade
Sensible........ : 230.0 BTU/hr Perimeter.............: 0.0 ft
Latent..........: 120.0 BTU/hr Slab Floor Area.......: 504.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sqft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

S 288.0 | 1 1 144 - 1 0 -] N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty |

HOR - 504.0 | 1 | 2 0 |
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GENERAL SCHEDULES

Name......: AHU 4-6 Office Lighting....: Lights

Floor Area......: 588.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.00 W/sqgft Cooling..... : 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 294.0 sgft/per FLOOR

Activity Level..: Office Work Type........:S8lab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 28.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area....... : 588.0 sqgft
OTHER LOADS Floor R-Value......... : 2.40
Equipment.......: 0.00 W/sgft Insulation R-value....: 0.00
Misc. Sensible..: 1500.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sgft) | Type | Type Qty Shade | Type Qty Shade | Doors?

S 336.0 | 1| 1 24 - 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sgft) | Type |Type Qty |

HOR - 588.0 | 1 2 0 |

C-2]
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GENERAL SCHEDULES

Name......: AHU 4-7 Offices Lighting....: Lights

Floor Area......: 710.0 sqft Task Lights.: Lights

Building Weight. : 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.50 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy....... : 236.0 sqft/per FLOOR

Activity Level..: Office Work Type........:Slab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 0.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area....... : 710.0 sqft
OTHER LOADS Floor R-Value.........: 2.40
Equipment....... : 0.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 3000.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Qty |
HOR - 710.0 | 1 | 2 o |

| (-2
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GENERAL SCHEDULES
Name......: AHU 5 Acivity Room Lighting....: Lights
Floor Area......: 3545.0 sgft Task Lights.: Lights
Building Weight. : 70.0 1lb/sqft People......: Assembly Spaces
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 2.80 W/sgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft
Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 177.0 sqgft/per FLOOR
Activity Level..: Office Work Type........:Slab On Grade
Sensible........: 245.0 BTU/hr Perimeter............. : 200.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 3545.0 sqgft
OTHER LOADS Floor R-vValue.........: 2.40
Equipment.......: 4500.0 W Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
W 152.0 | 1 1 0 - 1 0 - N
E 1510.0 | 1| 1 510 - 1 0 - N
NW 385.0 | 1| 1 0 - 1 0 - N
N 290.0 | 1| 1 0 - 1 0 - N
S 476.0 | 1| 1 0 -] 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |

EXp (deg) (sgft) | Type |Type Qty |
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GENERAL SCHEDULES
Name......: AHU 6 Travel / Kitchen Lighting....: Lights
Floor Area......: 2048.0 sqgft Task Lights.: Lights
Building Weight.: 70.0 lb/sqgft People...... : People
Windows Shaded..? N Equipment...: People
Partitions Used.? Y Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 2.80 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 165.0 sgft/per FLOOR
Activity Level..: Office Work Type........:8lab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 0.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 992.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.0 W Insulation R-value....: 0.00
Misc. Sensible..: 5000.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 325.0 | 1| 1 o - 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sgft) | Type |Type Qty {
HOR - 2048.0 | 1 | 2 0 |
PARTITION LOADS Type 1 Type 2
Type...veveeeee.o.....: Partition Ceiling
AY@a. .. v veennnnnnnnnat 345.0 sqgft 0.0 sqgft
U-value.........o.uue..z 0.080 BTU/hr/sqft/F 0.500 BTU/hr/sqft/F
Maximum Space Temp....: 95.0 F 75.0 F
Outside Air Temp @ Max: 95.0 F 55.0 F
Minimum Space Temp....: 0.0 F 75.0 F
Outside Air Temp @ Min: 0.0 F 54.0 F
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1. SYSTEM NAME AND TYPE
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Name............: AHU-1 Baseline
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA
Is Central Cooling Used.......
Supply Adr...... ... ... ..
Coil Bypass Factor............
Fan Cycled for Cooling........
Supply Air Reset..............
HEATING SYSTEM DATA
Is Central Heating Used.......
Fan Cycled for Heating........
Supply Air Reset..............
OUTDOOR VENTILATION DATA
Type of Control...............
Design Ventilation Airflow....

Dampers Open During Unocc Per.:

Damper Leak Rate..............
SUPPLY DUCT DATA

Duct Heat Gain................ :
Duct Leakage Rate............. :

RETURN PLENUM DATA

Is a Return Plenum Used.......
SUPPLY FAN DATA

Fan Type. . ...t

Configuration.................
Fan Total Static..............
Fan Efficiency................
RETURN FAN DATA

Fan Type....... ...

Fan Total Static..............

Fan Efficiency................
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......
PREHEAT COIL

Preheat Coil Used.............
PRECOOL COIL

Precool Coil Used.............
HUMIDIFICATION

Humidification System Used....
DEHUMIDIFICATION

Dehumidification System Used..?

VENTILATION HEAT RECLAIM
Reclaim Unit Type.............
SAFETY FACTORS

Sensible Cooling Factor....... :
Latent Cooling Factor......... :
Heating Factor................ :

? Y

: 55.0 F
: 0.100

? N

i Not Used

? Y

? N

: Not Used

: Constant Airflow Rate
: 2135.0 CFM

N
: 2

oPe

[$2 00 V]
o oP

? N

: Backward Inclined or Airfoil
: Draw-Thru

: 2.00 in.wg.

: 54 %

: Backward Inclined or Airfoil
: 0.25 in.wg.
: 54 %

: None

: None




ATR SYSTEM INPUT DATA
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3. ZONE DATA
ZONE 1 (All Zones the Same)

T-Stat Occupied Cooling.... (F) 0
Unoccupied Cooling.. (F): 0
Occupied Heating....(F): 70.0
Unoccupied Heating. . (F) 0
Throttling Range.... (F): 0
Zone Heating Unit Type........ : Skin BB

Trip Temperature......... (F) : 35.0
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............ : Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

Design Day............. XXX XX XXX XXX X)X KX X X[ XX 2 X x] X
Weekday................ IXIX|X| XX XXX XXX X X)X X)X X)X XX xR x
Saturday............... [X]X XXX XX X)X XXX X)X XXX XXX XXX
Sunday. ... ceiiaaeaen [XIX] XX XXX X XXX X)X X XXX XXX X[ X) %

MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | ] | | | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | |

-2
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1. SYSTEM NAME AND TYPE

Name............: AHU-2 Baseline
Typ€............: CONSTANT VOLUME - Multizone
Number of Zones.: 3

COOLING SYSTEM DATA

Cold Deck Temperature.........: 55.0 F
Coil Bypass Factor............: 0.100
Cold Deck Reset...............: Not Used
HEATING SYSTEM DATA
Hot Deck Temperature..........: 110.0 F
Hot Deck Reset................: Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 4300.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA
Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fan TypPe . . v vttt it iennenen : Forward Curved
Fan Total Static..............: 2.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
FAn TYPe. st i v vt it titea et Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................ : 54 %
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type.......: None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type.............: None
SAFETY FACTORS
Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %
Heating Factor................ : 0 %
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F) : 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F) : -
Fan Total Static....{in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............ : CAV MBox
Reheat Coil................. ? N
Diversity Factor........... (%) : 100
Direct Exhaust Airflow...(CFM): 200.0
Direct Exhaust Fan kW..... (kw) : 0.1

HOURLY TSTAT SCHEDULES |[o0|o|o|ojo|ofofojofo|x|z|1|a|a|z|z|2|1|L|2]2]2]2]
lol1]2[3]4]s]|6]7 lol1l2]3]4]s[6]7]8]ol0l1]2]3]
Design Day............. [ XXX |X| XXX XXX XXX X XXX X)X X XXX
Weekday......coouuee... [ XXX XX | XXX XXX XXX XXX KR XXX X)X
Saturday............... [ XX XXX XXX XXX XX XXX XXX XX XXX
Ssunday................. [ XXX XXX XXX XX XXX XK XXX XX XXX
Cooling Available During Unoccupied Period ? Y
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | [ XXX | XXX | XXX | XXX |

Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | [ |
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1. SYSTEM NAME AND TYPE

Name............: AHU-3 Baseline
Typ€............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr.......ciiiiiinat 55.0 F
Coil Bypass Factor............ : 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used

HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 720.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................ : 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fam TYyPe. « it v ittt i iiiiee et Backward Inclined or Airfoil
Configuration.................: Draw-Thru

Fan Total Static..............: 1.50 in.wg.
Fan Efficiency............. ...z 54 %
RETURN FAN DATA

Fan TyPe. .« ot v v it it iiieiaeennst Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None
SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %
Heating Factor................: 0%
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling. ... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: Skin BB
Trip Temperature......... (F) : 35.0
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 900.0
Direct Exhaust Fan kW..... (kW) : 0.1

|112]3]4|s|6}7]8[9|0|1]2]3|4[5]|6|7{8|9f0[1}2]3
Design Day.....-....... IXIX | XX XXX XXX XK X)X XXX XXX X)X
Weekday. .....oouuuen... [X XXX X)X XXX XXX XXX XXX X XXX XX
Saturday............... [ XXX XXX XXX X X)) XXX XXX X X)X X X)X
SUNAAY . . v XX XXX XXX X)X XXX X XXX X XXX XX

MONTHLY SCHEDULES | JAN| FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | { | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | |
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1. SYSTEM NAME AND TYPE

Name............ : AHU-4 Baseline
Type............: CONSTANT VOLUME - Multizone
Number of Zones.: 7

COOLING SYSTEM DATA

Cold Deck Temperature.........: 55.0 F
Coil Bypass Factor............: 0.100
Cold Deck Reset............... : Not Used
HEATING SYSTEM DATA
Hot Deck Temperature..........: 110.0 F
Hot Deck Reset................ : Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 2160.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA
Duct Heat Gain................: 2 %
Duct Leakage Rate............. : 5 %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fan TyPe. .« v v v i i it iiiinneeenns Forward Curved
Fan Total Static..............: 1.50 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TyPE. . v tt ittt it Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................ : 54 %
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type.......: None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type.............: None
SAFETY FACTORS
Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%

Heating Factor................: 0%
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F) 85.0
Occupied Heating.... (F) 70.0
Unoccupied Heating.. (F) 55.0
Throttling Range....(F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F): -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............ : CAV MBox
Reheat Coil................. ? N
Diversity Factor........... (%) : 100
Direct Exhaust Airflow... (CFM) : 0.0
Direct Exhaust Fan kW..... (kw) : 0.0

| lolofz]2]3]4ls5]6[7|8]2o]0f1
Design Day............. [X XXX XXX XX X)X XXX X)X XX X)X XX XK
Weekday................ [ XXX XX XX X)X XXX XXX XXX XX XX X)X
Saturday............... (XXX XX XXX XX X)X XXX XXX XXX
sunday................. (XXX XXX XXX X)X XXX X)X XXX XXX X)X

MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |

C-32
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1. SYSTEM NAME AND TYPE

Name............: AHU-5 Baseline
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr.... .. 55.0 F
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used

HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 960.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gaim................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Ig a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TypPe€. . v v v v i it i iiiiie e et Forward Curved
Configuration.................: Draw-Thru

Fan Total Static..............: 1.50 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TypPe. . vt viiiiiiintennnenaat Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0
Latent Cooling Factor.........: 0 %
Heating Factor................: 0
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling. ... (F) 75.0 - '
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F) 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: Skin BB
Trip Temperature......... (F) : 35.0
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

ol1]2]3 |9fol1]2]3]a]s]6|7[8]9]0]1]|2]3]
Design Day............. [XIX| XX X)X XXX XXX XXX XXX X R XX
Weekday. ....ovvuvnnnn.. [XIXX|X) X)X XXX X)X XX X)X X X)X XX X)X X)X
Saturday........c....... [X XXX XX XXX XX XXX R X)X XK XXX x| X]
Sunday. ... ... [XIX|X| XXX XXX XXX XXX XXX X)X XX x) %]

MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC}|
Space/Skin Heating..... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | [ | | | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | |

C-3Y4




AIR SYSTEM INPUT DATA

Name: AHU-6 Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkhkhkhkhdkhkhhhkhkhhrhdhhkhkhhhbkhkhbhhdhhkhrdhbhhhhhddhkhkdhdhhkrdddhdrhhhrbdkhkdkhrkrddrdhobhdrrrr

1. SYSTEM NAME AND TYPE

Name............: AHU-6 Baseline
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? N
HEATING SYSTEM DATA

Supply Air Temperature........ ? 110.0 F
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 100 %
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................ : 2 %
Duct Leakage Rate............. : 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan Type. . vt inniinnat Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan Type. ... vttt None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type....... : None

PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type............. : None

SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%

Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: AHU-6 Baseline 08-15-95
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

dkhkhkhkkhkdkhhhhkhhhdhdhkhrhdhbdhhkrdhhkhkhkhhkhbhhhbdbhbhbrhbhbhkhhbhkdhhkhkhkdhk bbb b hkhkhhhdrhdhkdkdkhhr

3. ZONE DATA

ZONE 1 (All Zones the Same)

T-Stat Occupied Cooling.... (F) 0

Unoccupied Cooling.. (F): 0

Occupied Heating.... (F): 70.0

Unoccupied Heating.. (F) 0
(F) 0

Throttling Range.... : 3.
Zone Heating Unit Type........ : Skin BB
Trip Temperature......... (F) : 35.0
Design Supply Temperature(F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 5400.0
Direct Exhaust Fan kW..... (kW) : 1.4

12]3]4]5] lof1{2]3]4]s] |ofof1]z2
Design Day............. [ XXX XXX X)X XX X)X XXX XXX XXX XXX
Weekday.....ooovennnnnn [ XXX XX X)X XXX X)X XXX XK XXX XXX
Saturday............... (X)X XXX XXX X)X XXX X)X XXX XXX XXX
SUNAaY. et v [X]X XXX XXX XXX XXX X X)X XXX XX X)X
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Heating........ | | [ XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | |

C-3b




AIR SYSTEM INPUT DATA

Name: AHU-1 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
. Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dhkkkdkhkkhkkhkhkdhhkhhkhkhhkhhkddhhddrdbhdhdbhhhkdhdhkdbddkhkhhhkdkddrhkdbhdkrdhhhrdbhkhhbhkkhdbhhdkhhhk

1. SYSTEM NAME AND TYPE

Name............: AHU-1 PLC
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Adir.......... ... ... ... : 55.0 F
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 2135.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate.............. : 2 %
. SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TypPe. . v v v i ii it iiiiaeeinnnt Backward Inclined or Airfoil
Configuration.................: Draw-Thru

Fan Total Static..............: 2.00 in.wg.
Fan Efficiency................ : 54 %
RETURN FAN DATA

Fan TypPe. . vt ittt et iiieeennn : Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................ : 54 %
OUTDOOR AIR ECONOMIZER

OQutdoor Economizer Type.......: None

PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

. Sensible Cooling Factor.......: 0%

Latent Cooling Factor.........: 0 %
Heating Factor................: 0 %




AIR SYSTEM INPUT DATA

Name: AHU-1 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
. Prepared by: EINHORN YAFFEE PRESCOTT Page 2
khkhkkkhkdhhkhkhkhhkhkhbhkdkdhhkhkhkdhdhbhkdbhhhhdhbhdhbhbhkddhkhbdbhhrhkddkdhhhkhkhkrhkhhkhrhkrhrhbkihhhhkhhk

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: Skin BB
Trip Temperature......... (F) : 35.0
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM) : 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |0]o|ojojojo|ojofojofz]|2|r|z|2f|2|2|r]L|2]2]|2]2]
| |314|s]e|7]8]ofol1]2|3]4|s[6]7[8|9]0|1]|2]3]
. Design Day............. P IxIxI XX X)X X)X x| x]x|x] |
Weekday.......oounnnnn. ElL XX xIRx x| X x| x|z x| x]|x|x]| |
Saturday............... [ T e O O O O R R D 4D 4P 4 P-4 P S P-4 P-4 b 4 b4 P 4P Il
Sunday. .. ..o L x|
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |




AIR SYSTEM INPUT DATA

Name: AHU-2 PLC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khhkkhkhkkhkkdhkkhkhkkhkkhhkhkhkhkdhhhkhkhbdhbhkhhkhbhdhhhkhdhhhkhhbhhkhdhkhdhhhkdhdhhkhdkhkhkdhkhbhdhkhxdhk

1. SYSTEM NAME AND TYPE

Name............: AHU-2 PLC
Type............: CONSTANT VOLUME - Multizone
Number of Zones.: 3

COOLING SYSTEM DATA

Cold Deck Temperature.........: 55.0 F
Coil Bypass Factor............: 0.100
Cold Deck Reset...............: Not Used
HEATING SYSTEM DATA
Hot Deck Temperature..........: 110.0 F
Hot Deck Reset................: Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 4300.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA
Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fan TypPe&. ..ottt Forward Curved
Fan Total Static..............: 2.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TyPe. . v vt iitinneneenanst Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type.......: None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type.............: None
SAFETY FACTORS
Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %
Heating Factor................: 0 %




AIR SYSTEM INPUT DATA

Name: AHU-2 PLC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khkkkhkhkhkhkdhkhkddkhddhhbhkhkdkdkddrhhkdrdhhkhddhhhdhbddhhhkdrrhdbddrhbhkddbdhrbhrhrkdhhdrhhhddhdd

3. ZONE DATA

ZONE 1 (All Zones the Same)

T-Stat Occupied Cooling.... (F) 0
Unoccupied Cooling.. (F): 0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F) 0
Throttling Range.... (F): 0
Zone Heating Unit Type........: None

Trip Temperature......... (F) -
Design Supply Temperature (F) -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: CAV MBox
Reheat Coil................. ? N
Diversity Factor........... (%) : 100
Direct Exhaust Airflow... (CFM) : 200.0
Direct Exhaust Fan kW..... (kW) : 0.1

HOURLY TSTAT SCHEDULES |o]o|o|o|o]o|ofo|ojo|x|2|z|1|2|2|r|r|2]|2]|2]2]2]2]
|213]4[s[6|7|8|of0f1][2]3]4]5]6]7|8]9]0]1|2]3]
Design Day............. [T IR XXX XXX XX X)X 2X])x] |
Weekday....oovvvnnnn.. L IR XXX XXX X)X X %] |
Saturday............... b IxxRRR XXX x] |
Sunday. ... oo [ R D 4 P-4 P-4 54 P-4 P-4 P 4b:4 b4 I I
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN| FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | |
e
=/ B | I j
j """"""
< ‘T -
j B — . {
{
' { \ t, ! ‘ U B

C-410




AIR SYSTEM INPUT DATA

Name: AHU-3 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*hkhkhkkkhkkhkhkhkhkhhkhkhhhhhhhhkhkdhhkhkhkdhhhkhdhkhrhkdkdhhkdkdhhrdkhdbhrhhhdkdhdhohrrhhrdddhbhbhkhrhkhhx

1. SYSTEM NAME AND TYPE

Name............: AHU-3 PLC
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr. ...t 55.0 F
Coil Bypass Factor............ : 0.100
Fan Cycled for Cooling........ ? N
Supply Aixr Reset..............: Not Used
HEATING SYSTEM DATA
Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA
Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 720.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA
Duct Heat Gain................: 2 %
Duct Leakage Rate.............: S %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fan TyPe. s o v vt i i eieniin et Backward Inclined or Airfoil
Configuratiom.................: Draw-Thru
Fan Total Static..............: 1.50 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TypPe. . vt i et i iiieen et Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type....... : None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
HUMIDIFICATION
Humidification System Used....? N
DEHUMIDIFICATION
Dehumidification System Used..? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type............. : None
SAFETY FACTORS
Sensible Cooling Factor....... : 0%
Latent Cooling Factor.........: 0 %
Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: AHU-3 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

*khkhkkhkhkhhkkhkhdhkhhkhdhkdhhdhdhhdhdhhhhdhrhkhkdrhkhdbdhrhhkhhbhhkdhhkhbhkhkhkddbdrhkdhbhrhhhrhkhkhkhhkhk

3. ZONE DATA
ZONE (All Zones the Same)
T-Stat Occupied Cooling.... (F)
Unoccupied Cooling.. (F):
Occupied Heating.... (F): 70.
Unoccupied Heating.. (F):
Throttling Range.... (F):
Zone Heating Unit Type........: Skin BB

Trip Temperature......... (F) : 35.0
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM) : 900.0
Direct Exhaust Fan kW..... (kW) : 0.1

Design Day............. L XX XX XXX X)X XXX 5]
Weekday.......coouuuenn. L XXX XXX XX X)X X %]
Saturday........ccc..... bbb b Ixxxxxxx x| zx|xl |
SUNAAY . v v v e e [ I O I R N R B 4D 4 D4 -4 P-4 b 4D 4D 4 D4 I I N A

MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | | | | [ | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |

C-42




AIR SYSTEM INPUT DATA

Name: AHU-4 PLC 12-30-954
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkkkhhkhkhkhkhhdhrdhhkhhhkhhkhkhkhkhkhhkhhdhkhkdhhhkhdhhhkdhdhdkddhdrrdddrdddkdhhkdhhkhhhhhhkdhdhhhih

1. SYSTEM NAME AND TYPE

Name............: AHU-4 PLC
Type............: CONSTANT VOLUME - Multizone
Number of Zones.: 7

COOLING SYSTEM DATA

Cold Deck Temperature.........: 55.0 F
Coil Bypass Factor............: 0.100
Cold Deck Reset...............: Not Used
HEATING SYSTEM DATA
Hot Deck Temperature..........: 110.0 F
Hot Deck Reset................: Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 2160.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate.............. : 2 %
SUPPLY DUCT DATA
Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fan TypPe. . v v i ittt iiiien e et Forward Curved
Fan Total Static.............. : 1.50 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TyPe. . v vt v ittt tienniennns : Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type.......: None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type.............: None
SAFETY FACTORS
Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%
Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: AHU-4 PLC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

dkhkhkhkkhhhkhkhkkhkhhkhdkkdkhdkdhkhhdbhhhdbdhhkddhdhdhhkhbdhdbrrhhddhhhrhhkddhhdbordhhkhrhdkrhirk

3. ZONE DATA
ZONE (A1l Zones the Same)
T-Stat Occupied Cocling. ... (F)
Unoccupied Cooling.. (F):
Occupied Heating....(F): 70.
Unoccupied Heating.. (F)
Throttling Range.... (F):
Zone Heating Unit Type........: None

Trip Temperature......... (F) -
Design Supply Temperature (F) -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: CAV MBox
Reheat Coil................. ? N
Diversity Factor........... (%) : 100
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

Design Day............. Pl XXX XXX XX XXX XX X%
Weekday.....covvvuunnnn [T I XXX XXX XXX %) %) K] ]
Saturday............ ... Fr bbb b Ixxxxxxx x|z x| x| |
Sunday.......oeeeeen.n L ixIxIxxxxxxz || ]
Cooling Available During Unoccupied Period ? N

MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |

U4




AIR SYSTEM INPUT DATA
Name: AHU-5 PLC
Type: CONSTANT VOLUME - Single Zone CAV
Prepared by: EINHORN YAFFEE PRESCOTT

12-30-94
HAP v3.04
Page 1

kkkhkhkdhkhkhkhkhkhkhhkhkhkhkdbdkhhhkhkhhdkhhrkhhkdhhhhdhhhddhdhhkhkdkdhkhhhdhhkdhkhkhkhkdrhddtdrhkhkdrhrhhhhkhk

1. SYSTEM NAME AND TYPE

Name............: AHU-5 PLC
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y

Supply Air........ . . i 55.0 F

Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N

Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N

Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 960.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TyPe. . vttt ittt iiiien e et Forward Curved

Configuration.................: Draw-Thru

Fan Total Static..............: 1.50 in.wg.

Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TyPe. « it iii it it Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.

Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOQL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None
SAFETY FACTORS

Sensible Cooling Factor....... : 0 %
Latent Cooling Factor.........: 0 %
Heating Factor................: 0 %




AIR SYSTEM INPUT DATA

Name: AHU-5 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

dhkhkkhkkkhkhkhhhhkrhkdhhrkdhhhddhhhddhhkhkhhhhdhrdhhhbkhkrhdhhhdhkdbhrbhdkhddbrdhkhrkhdrdkhkdrhdhn

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F) 55.0
Throttling Range....(F): 3.0
Zone Heating Unit Type........: Skin BB
Trip Temperature......... (F) : 35.0
Design Supply Temperature (F):
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............ : Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0
4. SCHEDULE DATA
HOURLY TSTAT SCHEDULES |o|o0]ojo|o|o|ojo|o]ol1|1|z|1|2]z|1|2|1|1]|2]2]|2]2]
| |3l4|sle]7]|8|olof1]2]3]4[5]|6|7|8]9|0]1]2]3]
Design Day............. LD XXX XXX XXX XXX XXX
Weekday................ LT IRIXIXXX XX XXX XXX XXX
Saturday............... L xR X)X XX X]
Sunday.....o.iiiiniann. b Ixxxixxxxxxl | ]| |
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |

Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | |

C-He




AIR SYSTEM INPUT DATA

Name: AHU-6 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

hkhkkkdkhkkhkkhkhkhkhkhhhkhbrhhkdkhhhhhdhdbhdhhdohdbhdhhkrbdhhkhhbhhohkdrhhkhkhrdrhkhhhkhkhkrdhbhrkhrrdhrhk ki

1. SYSTEM NAME AND TYPE

Name............: AHU-6 PLC
Type............: CONSTANT VOLUME -~ Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? N
HEATING SYSTEM DATA

Supply Air Temperature........ ? 110.0 F
Fan Cycled for Heating........ ? N
Supply Alr Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 100 %
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan Type. ..ottt iiii it Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan Type. .. ...t enaas None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None
SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %

Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: AHU-6 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khkkhkkkkkkhhkhkhkhkhkhkkhkhkhdhhrbddhhbhhhhhdhkdhhdkdhhhkhdbhhkhhkddhohkdhddhbhkrhrrhkhkdkrdrrhhkh

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F) 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: Skin BB
Trip Temperature......... (F) : 35.0
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
zZone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM) : 5400.0
Direct Exhaust Fan kW..... (kW) 1.4

Design Day............. [P IR XX XXX XXX x| X x] |
Weekday.....ocovvuunnnn. [ XXX XXX XXX XXX X)) |
Saturday............... b b ixixxixxxxxxxx |
sunday......ouniiee... b xixxxxixxxx | ] ]|
MONTHLY SCHEDULES | JAN | FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |




ATR SYSTEM INPUT DATA

Name: AHU-1 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkhkkkhkhkhkhkhkhkdkhkhkhkhkhdhdhdhkhkhkdkhdhhhddhhdhdhkhhrhhkhhhhkddhkhhddhdhhhkhkdkdhkhrhkhhdkdkhhrtrihi

1. SYSTEM NAME AND TYPE

Name............: AHU-1 DDC
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air.......... ... . : 55.0 F
Coil Bypass Factor............ : 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset.............. : Not Used

HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used

OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 2135.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TypPe. .« v v vttt it : Backward Inclined or Airfoil
Configuration................. : Draw-Thru

Fan Total Static..............: 2.00 in.wg.
Fan Efficiency................ : 54 %
RETURN FAN DATA

Fan TYPe. .t v v v v vttt eeenneeenant Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................¢ 54 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: Integrated Enthalpy
OA Upper Cutoff Temp.......... : 95.0 F

OA Lower Cutoff Temp..........: 0.0 F
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOQCL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None




AIR SYSTEM INPUT DATA

Name: AHU-1 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

dhkkhkhkkhkhkhkhkhkhkhhkhkhkhkhdhkddhhkhhkhdhddhdhhkdbdhhhkhhdkdhhhdhddhhkhddkrhkhkdkhkhkdhkdddddrrdhrhkhx

2. SYSTEM DESCRIPTION (CONTINUED)
SAFETY FACTORS

Sengible Cooling Factor.......: 0
Latent Cooling Factor.........: 0 %
Heating Factor................: 0

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0

(F) 0

B

0

Throttling Range.... : 3.
Zone Heating Unit Type........ : Skin B
Trip Temperature......... (F) : 35.
Design Supply Temperature (F) :
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o|o|o|ojolojojojolo|1|z|r]|L|1|a|2|r|L|L|2]|2]2]2]
lo|1l2]3|4|5]6]7]8[9f0|1]|2]3]|4|s|6|7[8[9]0]1|2]3]
Design Day............. P IXIXXIX R XXX XX X)X X)X XX
Weekday....coovnvennnnnn Pl IXXIXX XXX XXX XXX KX K]
Saturday............... bbb XXX X XXX XXX |
SUNday. .. .ooviiiaannn 0 A O O R D4 P-4 P-4 P-4 P-4P.4 P-4 b < H N I I
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | |

‘ (-50




ATR SYSTEM INPUT DATA

Name: AHU-2 DDC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dkhkdkhkhkhkhkhkhkhkhkhkhkhkhkdhkhhhkhkkhkdhhkhrhkhkdkdhhkhkhkhhrhhdhhhkddhhohhkdbhbrohbhkrkhdhdhhkhrdhhkdhkhhhhhhht

1. SYSTEM NAME AND TYPE

Name............: AHU-2 DDC
Type............: CONSTANT VOLUME
Number of Zones.: 3

COOLING SYSTEM DATA

Cold Deck Temperature.........:
Coil Bypass Factor............:
Cold Deck Reset............... :
Maximum Reset Temperature.....:
HEATING SYSTEM DATA

Hot Deck Temperature..........:
Hot Deck Reset................:
Minimum Reset Temperature.....:
OUTDOOR VENTILATION DATA

Type of Control...............:
Design Ventilation Airflow....:
Dampers Open During Unocc Per.:
Damper Leak Rate..............:
SUPPLY DUCT DATA

Duct Heat Gain................:
Duct Leakage Rate............. :
RETURN PLENUM DATA

Is a Return Plenum Used....... ?

SUPPLY FAN DATA

Fan Type. ... .ot
Fan Total Static..............:
Fan Efficiency................:
RETURN FAN DATA

Fan Type......... i
Fan Total Static..............:
Fan Efficiency................:
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......:
OA Upper Cutoff Temp..........:
OA Lower Cutoff Temp..........:
PREHEAT COIL

Preheat Coil Used............. ?

PRECOOL COIL

Precool Coil Used............. ?

VENTILATION HEAT RECLAIM
Reclaim Unit Type.............:
SAFETY FACTORS
Sensible Cooling Factor.......:
Latent Cooling Factor......... :
Heating Factor................:

- Multizone

55.0 F

0.100
Greatest Demand

60.0 F

110.0 F
Greatest Demand
90.0 F

Constant Airflow Rate
4300.0 CFM

N

2

o°

2
5

o

o

N

Forward Curved
2.00 in.wg.
54 %

Backward Inclined or Airfoil
0.25 in.wg.
54 %
Integrated Enthalpy
95.0 F
0.0 F

N

None




AIR SYSTEM INPUT DATA

Name: AHU-2 DDC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
. Prepared by: EINHORN YAFFEE PRESCOTT Page 2
hkhkhkhkhkhkdhhrkhhkdkhdthhdhdhkdhhkhkhdhhkrthhhkhkhkhkhkhdkdhkhkhkhbhhkdhbhkrkhhbhbhkddkhrhdhkdkhkdhdhkhkhkhhrhhkikhd

3. ZONE DATA

ZONE (All Zones the Same)
T-Stat Occupied Cooling.... (F)
Unoccupied Cooling.. (F):
Occupied Heating.... (F): 70.
Unoccupied Heating.. (F):
Throttling Range.... (F):
Zone Heating Unit Type........: None
Trip Temperature......... (F) :
Design Supply Temperature (F)
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) :
Zone Terminal Type............: CAV MBox
Reheat Coil................. ? N
Diversity Factor........... (%) : 100
Direct Exhaust Airflow... (CFM): 200.0
Direct Exhaust Fan kW..... (kW) : 0.1

5 7|8 6 8

. Design Day............. 1 I I I X
Weekday........ooovn.. Y T I O X
Saturday............... | i } I} { = %

Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | I [ XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |




AIR SYSTEM INPUT DATA

Name: AHU-3 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkdhhhhkhkhkdhhhhhhhkhkhhkhkhhdhhkkhhhkrhdbhhodrhhhkhkhkddhrhohbhhrhhhkhkdhhhihk

1. SYSTEM NAME AND TYPE

Name............: AHU-3 DDC
Typ€............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ?
Supply Bir......... .. .o
Coil Bypass Factor............:
Fan Cycled for Cooling........ ?

Supply Air Reset..............:
HEATING SYSTEM DATA

Is Central Heating Used....... ?

Fan Cycled for Heating........ ?

Supply Air Reset..............:
OUTDOOR VENTILATION DATA

Type of Control...............:
Design Ventilation Airflow....:

Dampers Open During Unocc Per.:
Damper Leak Rate..............:
SUPPLY DUCT DATA

Duct Heat Gain................:

Duct Leakage Rate.............:
RETURN PLENUM DATA

Is a Return Plenum Used....... ?
SUPPLY FAN DATA

Fan Type. ...t

Configuration.................:

Fan Total Static..............:

Fan Efficiency................:
RETURN FAN DATA

Fan Type. ...t :

Fan Total Static.............. :

Fan Efficiency................:
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......:

OA Upper Cutoff Temp.......... :

OA Lower Cutoff Temp..........:
PREHEAT COIL

Preheat Coil Used............. ?
PRECOOL COIL

Precool Coil Used............. ?
HUMIDIFICATION

Humidification System Used....?
DEHUMIDIFICATION

Dehumidification System Used..?
VENTILATION HEAT RECLAIM
Reclaim Unit Type.............:

Not Used

Constant Airflow Rate
720.0 CFM

N

2

o®

2
5

o®

o°

N

Backward Inclined or Airfoil
Draw-Thru
1.50 in.wg.
54 %

Backward Inclined or Airfoil
0.25 in.wg.
54 %
Integrated Enthalpy
95.0 F
0.0 F

N




AIR SYSTEM INPUT DATA

Name: AHU-3 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khkkhkdkhkhhkhkdkhkhkhhhkhkhkhdkdhkhkhddhhkhddhhrhhdhhkhhhhdkhbhhkhkhhhkhhkhddhkhddkrkrddhkhdrhkhdrhitr

2. SYSTEM DESCRIPTION (CONTINUED)

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %
Latent Cooling Factor.........: 0 %
Heating Factor................: 0%

ZONE (All Zones the Same)
T-Stat Occupied Cooling.... (F)
Unoccupied Cooling.. (F):
Occupied Heating....(F): 70.
Unoccupied Heating.. (F):
Throttling Range.... (F):
Zone Heating Unit Type........: Skin BB

Trip Temperature......... (F) : 35.0
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil........... ... ... ? N
Direct Exhaust Airflow...(CFM): 900.0
Direct Exhaust Fan kW..... (kW) : 0.1

HOURLY TSTAT SCHEDULES |o0|o|o|o|ojo|ojo|o|oj1|1|2]|2|z|2|2|r]|2]L]|2]2]2]|2]
| |3f4ls[6[7]8|o]0]1[2]3|4|5]6]7|8|o]0]1]2]3]
Design Day............. P x| X)X XXX X)X x|
Weekday. ...ooeeeeiannnn P IxIXIXX XX X)X XXX XXX xR
Saturday............... Pt bt IR XXX XXX
Sunday.......cccveiennnn LT IxxIxxxx|xxx ||
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN| FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/sSkin Heating..... | XXX | XXX | XXX | | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |

Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |




AIR SYSTEM INPUT DATA

Name: AHU-4 DDC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dAhkhkkhkhkhkhkhkhhkhkhkdhkhhkdkrhhkhhkhhkdhhhdkhhhkhbhhhhddhhkhrkhhkhdhhkhkkhhhbhkhihkdhhdhhhbrhbhhhkdhkrd

1. SYSTEM NAME AND TYPE

Name............: AHU-4 DDC
Type............: CONSTANT VOLUME - Multizone
Number of Zones.: 7

COOLING SYSTEM DATA

Cold Deck Temperature.........: 55.0 F
Coil Bypass Factor............: 0.100

Cold Deck Reset...............: Greatest Demand
Maximum Reset Temperature.....: 60.0 F
HEATING SYSTEM DATA

Hot Deck Temperature..........: 110.0 F
Hot Deck Reset................: Greatest Demand
Minimum Reset Temperature..... : 90.0 F
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 2160.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %

SUPPLY DUCT DATA

Duct Heat Gain................ : 2 %
Duct Leakage Rate............. : 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan Type. .o i iii it Forward Curved
Fan Total Static..............: 1.50 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TypPe. ..o v i iiiiinnnnnnn, : Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: Integrated Enthalpy
OA Upper Cutoff Temp..........: 95.0 F

OA Lower Cutoff Temp..........: 0.0 F
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type..........ou. None

SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %

Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: AHU-4 DDC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khkkhkkkdkhkhkhkhkhkhkkxhkhkddkhrhhkhhkhhrrhkddhhhdkhhhhdddhhhkdhdhxhdhbhbhkhkrrdhrhkddrbrbhbhhohrrhkhhddkdt

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F) -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: CAV MBox
Reheat Coil................. ? N
Diversity Factor........... (%) : 100
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES [o]|o|o|o|o|ojojojofolr|z|z|1|2|z|2|r]|L|L|2]2]2]|2]
ol1|2|3]4|s[6|7|8|ofo[1]2|3]4]5]6]|7|8]9]0[1|2]3]
Design Day............. LTI X XXX XXX XXX X)X X%
Weekday.......oouuinnnn. FL T IXIXIX XXX XXX XXX XXX R
Saturday............... T T I I O O O R R D 4 -4 D 4D 4 b4 4 P-4 b 4P 4P 4 b I
sunday........coennea... P IxIxxxixxxxxl L]
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN| FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC|
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |

Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |




AIR SYSTEM INPUT DATA

Name: AHU-5 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dkhkkhkkdhkhkhkhkhkhkhkhkhhhkhhkhkhkkdhhhhkhkdhkhkhhhhkhhhhkdkhhhkdhdhhhhkdhhkhhkhddhhhkhkdhrddbdbhkhhkhhrhhdhhx

1. SYSTEM NAME AND TYPE

Name............: AHU-5 DDC
Typ€............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
SUPPly Alr. ...t 55.0 F
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used

OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 960.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................ : 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TypPe. .« vve i it Forward Curved
Configuration.................: Draw-Thru

Fan Total Static..............: 1.50 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TypPe. .. vttt Backward Inclined or Airfoil
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 54 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: Integrated Enthalpy
OA Upper Cutoff Temp..........: 95.0 F

OA Lower Cutoff Temp..........: 0.0 F
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type............. : None




AIR SYSTEM INPUT DATA

Name: AHU-5 DDC 12-30-594
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khkhkhkhkdkhhhkhkkhkhkhkhhkhkhhhkdhhkkdhbhbhddbhhbdhhdkdhhhddbhhkdrdkhdkdhhhkdhhhkdhkkhkhhkhkdrhkdhkhhrhhkkhki

2. SYSTEM DESCRIPTION (CONTINUED)

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %
Latent Cooling Factor......... : 0 %
Heating Factor................: 0%

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 0
Unoccupied Cooling.. (F): 0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 0
Throttling Range.... (F): 0
Zone Heating Unit Type........: Skin BB
Trip Temperature.........
Design Supply Temperature
Fan Total Static....(in.w
Fan Efficiency........... :
Zone Terminal Type............: Diffuser
Reheat Coil........... ... .... ?
Direct Exhaust Airflow...(CFM): 0
Direct Exhaust Fan kW..... (kW) : 0.

~Q o~~~

Design Day............. | ]

Weekday. ...oovuvveennn .. |

Saturday..........c....n ||
|

Space/Skin Heating..... | XXX | XXX | XXX | | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |
Central Cooling........ | | | XXX | XXX | XXX | XXX | XXX | XXX | XXX | XXX | | |

(-58




ATIR SYSTEM INPUT DATA

Name: AHU-6 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dkhkhkhkhkkhkhkhhkrkdhhkrdkhkhhdhhhkdhrdkhdhrhhdrdhhhkhkhhkrdhhhdhhddrdhdhddrdhdhdhhdhhdhhxd

1. SYSTEM NAME AND TYPE

Name............: AHU-6 DDC
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? N
HEATING SYSTEM DATA

Supply Air Temperature........ ? 110.0 F
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 100 %
Dampers Open During Unocc Per.: N
Damper Leak Rate.............. : 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan Type. ...t iinnnnnnnnat Forward Curved
Configuration.................: Draw-Thru
Fan Total Static.............. : 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

§2E8 « S ¥ o 1 None

OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None

PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %
Latent Cooling Factor.........: 0%

Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: AHU-6 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

*khkhkkhkkdkhhkhkhkdkhkhkhhkhhhhkdkhhkrdkhdhhhkhkdhkhbhkdkhhkdhhkddhhkhdhdkdddhhhkhhkdrdhhdkrdbhrhhdhhkhhrhd

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F) 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: Skin BB
Trip Temperature......... (F) : 35.0
Design Supply Temperature(F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 5400.0
Direct Exhaust Fan kW..... (kW) : 1.4

HOURLY TSTAT SCHEDULES |[o0]o|o|o|o|o]ojo|ofjojz|z|zjr|1|Llz|r|1]|2]2]2]2]2]

2|3l4]s|e|7[8|ofo]1]2]3]4]|5]6[7]8]9]0[1]2]3]
Design Day............. LT IRIXIX XX XXX XXX XXX X)X
Weekday.....oovvinun.n. P XXX XXX XXX XXX XXX
Saturday............... R R 4b-4P 44D b4 b4 b 4D 4b- 4P I
SUNAAY . « v vt ee e P Ixxxxxxxzx ||
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Space/Skin Heating..... | XXX | XXX | XXX | | | | | | | XXX | XXX | XXX |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | XXX | XXX | XXX | XXX |




AIR SYSTEM INPUT DATA

Name: AHU-1 Basgeline _ 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkhkhkkhkhkhkhkhkhkhkhhkhdkhbhhhkddhdhdbhbdbhhkhkdhhkhkdhhkhkhkddhdhdhdrhbhdhkhdbhdbhkdhhdrhdbrhkhkhhkdkrd

1. SPACE SELECTION

(-Gl




AIR SYSTEM INPUT DATA

Name: AHU-2 Baseline 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT pPage 1

khhkkhkkhkhkkhkkhkhhkhkkdhhhhkhkdkhkhkhkdkhkhkrhhhkhkhhrhhhkhkdhkhhhhkhkhhrdhhhhkdbrhhbhrhkrhbhkhbddhhdhkd

1. SPACE SELECTION

(2




AIR SYSTEM INPUT DATA

Name: AHU-3 Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkkhkhkhhkhkhkhkhkhkhkhhkhbhkhkdhdhhhddhhhhhhdhhrdkdhkhdhddhrhdddhhkhdrhohkhrhhdhkddkdrhhrhhhhhthhx

1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: AHU-4 Baseline 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkhkkhkhkkhkkkhkkhkhkhkhkhkhkhkhkhkhdkhhkdhhkhhhkrhkhhhkdhhdhbhhdhhdbhdhdrdhdhrdhxdddhrrbdbrddrbhdhdhhhhd

1. SPACE SELECTION




AIR SYSTEM INPUT DATA
Name: AHU-5 Baseline

12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*khkhkhkhkhkhkhkhkhhdkhkkhkhkdkhhhdhddrhhhhbhkhdhkdhdhhkdrdhkdhhbddhhddhkhhdhdbhhkhddhbhkhbrhrhkhdhrxhkhhk

1. SPACE SELECTION




AIR SYSTEM INPUT DATA
Name: AHU-6 Basgeline

12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

C -6l




AIR SYSTEM INPUT DATA

Name: AHU-1 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: AHU-2 PLC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: AHU-3 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: AHU-4 PLC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

SPACES IN ZONE 4 (Zone 4)




AIR SYSTEM INPUT DATA
Name: AHU-5 PLC

12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

C-1




AIR SYSTEM INPUT DATA

Name: AHU-6 PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
' Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

C-77




AIR SYSTEM INPUT DATA

Name: AHU-1 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkkkhkhkhkkhkkhhkdhdhhhkhhhdbdhhkhdhdhhhhdkhdkhkhhhkdhbhhdhhkhdhdhdhdhdrhkhrrhhdbhdkrddhdhr

1. SPACE SELECTION

(13




AIR SYSTEM INPUT DATA

Name: AHU-2 DDC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkhkkhkhhhkhhhkdkhkhkhkhkhkhkkhkhkhkhkrhkhkdhhdhkhhhkhhkhkdhhhhkhdkdbrkhkdhrhbrhhdhhhrkdhhbhhkhrrkhbhkdhkhkhhhkt

1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: AHU-3 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

C-T5




AIR SYSTEM INPUT DATA

Name: AHU-4 DDC 12-30-94
Type: CONSTANT VOLUME - Multizone HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

SPACES IN ZONE 1 (Zone 1)

SPACES IN ZONE 6 (Zone 6)

12. AHU 4-6 Office 1

L Te




AIR SYSTEM INPUT DATA

Name: AHU-5 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION




AIR SYSTEM INPUT DATA
Name: AHU-6 DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION




PLANT INPUT DATA
Plant: Cooling Plant - Baseline 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

khkhkhkhkhkhkhhhhkhhhhdhdhdhkdhhdhhhkdbhodddhodbhrhkdkdhhkdkdhhthhkhhdhrddhhkdddddhdhdbhhhrdrdhdrdk

PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling Plant - Baseline
Classification..............: Cooling
Type.............ovvveev....: Air-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

1. AHU-1 Baseline.............c.o.... ( 1
2. AHU-2 Baseline............c.ouo... ( 1
3. AHU-3 Baseline............cv..... (SZ CAV) 1
4. AHU-4 Baseline..........ouuueununn.. ( 1
5. AHU-5 Baseline...........c.co...... ( 1

Estimated maximum cooling load...: NA

Chiller capacity at design....... : 112.0 Tons

Chiller input power at design....: 1.200 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 10.0 54.00 80.0 89.0 3.84 5.0




PLANT INPUT DATA
Plant: Heating Plant - Baseline 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

khkkhkkdkhkhkhkhkhkhhkhkhkhdkhhhkhkhkhkhddhkhkhhkhkhkhhkhkdhhhkhdhhhddkhkhkhkdkhrhddkhhrhhhdrodhhbhihkhdddrdx

PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Heating Plant - Baseline
Classification..............: Heating
TYPE€.:eeeveeenenueneneneea...: Hot Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone h/fj;: ”f' \.
1. AHU-1 Baseline.................. - 1 - 1 5 !
2. AHU-2 Baseline.................. - 1 - - AT -
3. AHU-3 Baseline................... - 1 - 1 b
4. AHU-4 Baseline................... - 1 - - T” -
5. AHU-5 Baseline............c...... - 1 - 1 N
6. BHU-6 Baseline................... - 1 - 1 ';

Estimated maximum heating load...: 1425.6 MBH
Gross output at design...........: 1339.0 MBH
Energy input at design...........: 1575.0 MBH
Overall efficiency at design.....: 85.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW.........: 0.685 kW
BOILER PART-LOAD PERFORMANCE DATA
% Load Overall Eff. (%) % Load Overall Eff. (%)
90 85.0 40 85.0
80 85.0 30 85.0
70 85.0 20 85.0 ‘
60 85.0 10 85.0 .
50 85.0 0 0.0
PUMP AND PIPING SYSTEM DATA
Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
(F) (ft wg) (%) (%) (kW) (%)
20.0 48.00 75.0 839.0 1.81 5.0
— [ ;
Iz'ﬂ f . i {
L t ! |
i i
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PLANT INPUT DATA
Plant: Cooling Plant - PLC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling Plant - PLC
Classification..............: Cooling
TYP&..vvvvveeweneeeeeeeen..: Alr-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: A/C Reciprocating

Air System Name Type Quantity
7. AHU-1 PLC..... ..t (sz cav) 1
8. AHU-2 PLC...... ... (MZ) 1
9. AHU-3 PLC. ... .. ittt (SZ CAV) 1
10. AHU-4 PLC........ .t itinnennnnn (MZ) 1
11. AHU-5 PLC. ... ...ttt nnnnnn (SZ CAV) 1

Estimated maximum cooling load...: NA

Chiller capacity at design.......: 112.0 Tons

Chiller input power at design....: 1.200 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 10.0 54.00 80.0 89.0 3.84 5.0

«~ [-9




PLANT INPUT DATA
Plant: Heating Plant - PLC 08-15-95
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

hkhkhkhkhhkhkhkhkhkhkhkdbhkkhhhbhdhkdkhkdkhhkhdkhkrhdbhdhrbdhbhrdhddrhdrhdrddbhdhhkdhhbrdhrhkrdrhdrdbdrdhkhdhdkx

PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Heating Plant - PLC
Classification..............: Heating
TYypP€.-+eevtvueeeeeeeuaeea....: Hot Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
7. AHU-1 PLC. ... ..ttt iinnns - 1 - 1
8. BHU-2 PLC........iiiiiiiinennn. - 1 - -
9. AHU-3 PLC. ... .. ittt - 1 - 1
10. AHU-4 PLC...... ..t iinnnn. - 1 - -
11. AHU-5 PLC. ... ...ttt i - 1 - 1
12. AHU-6 PLC. .. ...ttt - 1 - 1

Estimated maximum heating load...: 1416.1 MBH
Gross output at design...........: 1339.0 MBH
Energy input at design...........: 1575.3 MBH
Overall efficiency at design.....: 85.0 %
Fuel or energy type.............. : Nat. Gas
Combustion air blower kW......... : 0.685 kW
BOILER PART-LOAD PERFORMANCE DATA
% Load Overall Eff. (%) % Load Overall Eff. (%)
S0 85.0 40 85.0
80 85.0 30 85.0
70 85.0 20 85.0
60 85.0 10 85.0
50 85.0 0 0.0
PUMP AND PIPING SYSTEM DATA
Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kw) (%)
Hot Water 20.0 48.00 75.0 89.0 1.81 5.0




PLANT INPUT DATA

Plant: Cooling Plant - DDC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant namé..................: Cooling Plant - DDC
Classification..............: Cooling

TYPE&. .. cuevewueueinenwen...: Alr-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: A/C Reciprocating

Air System Name Type Quantity
13. AHU-1 DDC. ... .ttt iiiinnnnns (SZ CAv) 1
14. AHU-2 DDC..... ...ttt (MZ) 1
15. AHU-3 DDC..... . iiiiiiiinnnnnnnn (sZ cav) 1
16. BHU-4 DDC. ...ttt (MZ) 1
17. AHU-5 DDC. .. ittt it iii it iie (sz CAV) 1
AIR-COOLED RECIPROCATING CHILLER DATA
Estimated maximum coocling load...: NA
Chiller capacity at design.......: 112.0 Tons
Chiller input power at design....: 1.200 kW/Ton
. Chiller configuration............ : Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? Y
Is hot gas bypass used........... ? N
% load for minimum unloading..... : 20.0 %
Crankcase heater kW..............: 0.000 kW
PUMP AND PIPING SYSTEM DATA
Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kw) (%)
Chilled Water 10.0 54.00 80.0 89.0 3.84 5.0




PLANT INPUT DATA

Plant: Heating Plant - DDC
Prepared By: EINHORN YAFFEE PRESCOTT

08-15-95
Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Heating Plant - DDC
Classification.............. : Heating
TYPE..«veteeeeeneeeenaeenn....: Hot Water Boiler

Heating Coil Category
Pre-Heat Central Terminal Zone

13. AHU-1I DDC. ..t ittt it it ieee . 1 - 1
14. AHU-2 DDC. ... .ttt iiieiinennnnn - 1 - -
15. AHU-3 DDC. . ...ttt iiiiieeennn - 1 - 1
16. AHU-4 DDC. ... .ttt iiiineeennnnn - 1 - -
17. AHU-5 DDC. .. ...ttt - 1 - 1
18. AHU-6 DDC...... ...t iiinnenn - 1 - 1
HOT WATER BOILER DATA
Estimated maximum heating load...: 1408.7 MBH
Gross output at . design...........: 1339.0 MBH
Energy input at design...........: 1575.3 MBH
Overall efficiency at design.....: 85.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW.........: 0.685 kW
BOILER PART-LOAD PERFORMANCE DATA
% Load Overall Eff. (%) % Load Overall Eff. (%)
90 85.0 40 85.0
80 85.0 30 85.0
70 85.0 20 85.0
60 85.0 10 85.0
50 85.0 0 0.0
PUMP AND PIPING SYSTEM DATA
Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech  Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Hot Water 20.0 48.00 75.0 89.0 1.81 5.0




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
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BUILDING NAME..........: Building 200 - Baseline

Plant Name Type Quantity
1. Cooling Plant - Baseline....... (A/C CHILLER) 1
2. Heating Plant - Baseline....... (HW BOILER) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty. .. NG THM 100.0000 0.0 NA

Empty... NG THM 100.0000 0.0 NA

Empty... NG THM 100.0000 0.0 NA

Empty... NG THM 100.0000 0.0 NA

Fuel Types: NG=Nat.Gas FO=Fuel Oil PR=Propane RH=Rmt Htg

Electric rate........vvu......: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas..........ccovvvun.. : Washington Gas Rate Schedule 2
Fuel oil.............c........: None
PrOPaAne€.......cceoveueu-o......: NoOne

Remote source heating......... : Ft. Belvoir District Steam
Remote source cooling.........: None

Additional building floor area............ccvun.. : 4854 .0 sqft
Source electric generating efficiency.............: 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
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BUILDING NAME..........: Building 200 - PLC

Plant Name Type Quantity
3. Cooling Plant - PLC............ (A/C CHILLER) 1
4. Heating Plant - PLC............ (HW BOILER) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty. .. NG THM 100.0000 0.0 NA

Empty. .. NG THM 100.0000 0.0 NA

Empty. .. NG THM 100.0000 0.0 NA

Empty. . . NG THM 100.0000 0.0 NA

Fuel Types: NG=Nat.Gas FO=Fuel 0il PR=Propane RH=Rmt Htg

Electric rate......oueeeveune... : Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

Natural gas.......coueveueen... : Washington Gas Rate Schedule 2
Fuel oil......................: None

PrOPAIEB. .« v v vt vttt v ot i onneen : None

Remote source heating......... : Ft. Belvoir District Steam
Remote source cooling.........: None

Additional building floor area....................¢ 4854 .0 sqgft
Source electric generating efficiency.............: 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
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BUILDING NAME..........: Building 200 - DDC

Plant Name Type Quantity
5. Cooling Plant - DDC............ (A/C CHILLER) 1
6. Heating Plant - DDC............ (HW BOILER) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Fuel Types: NG=Nat.Gas FO=Fuel 0il PR=Propane RH=Rmt Htg

Electric rate.................: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas...................: Washington Gas Rate Schedule 2
Fuel oil......................: None

Propamne. .. ..ot vievetneenensoen : None

Remote source heating.........: Ft. Belvoir District Steam
Remote source cooling......... : None

Additional building floor area............... ... 4854.0 sgft
Source electric generating efficiency.............: 100.00 %
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SIMULATION WEATHER DATA SUMMARY
Data: Washington, Dist. of Columbia (TMY) 12-30-94
HAP v3.04 Page 1 of 1
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TABLE 1. SIMULATION WEATHER DATA DESIGN PARAMETERS

City. .o v it i i i i i e s e e .. Washington
Location..................................: Dist. of Columbia
Type of Data........ .. .. . . . .. .. : Typical Meteorological Year
Latitude. ... ... . .. e 38.9 deg
Longitude. .. ... i e e et 77.0 deg
Elevation. ... .ottt iiieii i e 14.0 ft
* Average Ground Reflectivity...............: 0.20
Local Time Zone (GMT +/- N hours).........: 5.0 hours
* Daylight Savings Time Considered.......... ? N

* = User-defined design parameters. All other values are fixed.

TABLE 2. DRY-BULB TEMPERATURE STATISTICS (F)

Absolute Average Average Absolute
Month Maximum Maximum Average Minimum Minimum
January 60.4 39.3 30.7 21.0 -1.9
February 62.1 42.8 33.1 22.9 7.5
March 75.5 53.9 43.3 32.4 17.1
April 85.5 65.7 55.0 44.3 31.2
May 91.9 73.3 63.5 53.8 40.5
June 93.5 80.8 70.0 58.8 48.8
July 91.0 84.9 75.9 66.5 55.8
August 96.8 85.1 74.3 64.5 49.6
September 91.6 79.3 69.3 60.0 46.5
October 84.7 67.5 56.8 46.7 23.4
November 75.7 56.4 46.6 35.7 17.3
December 59.0 42.7 36.9 30.9 20.5

TABLE 3. DAILY TOTAL SOLAR RADIATION STATISTICS

[---- Daily Total Solar ---] [-- Daily Clearness Number --]
(BTU/sqft) (Dimensionless)

Month Maximum Average Minimum Maximum Average Minimum
January 1043.4 609.1 137.7 0.648 0.430 0.107
February 1448.6 815.5 79.9 0.685 0.433 0.048
March 1861.2 1183.4 211.6 0.680 0.473 0.094
April 2371.0 1484 .8 247.6 0.717 0.479 0.07S
May 2579.4 1712.0 355.4 0.711 0.487 0.104
June 2551.8 1890.8 515.8 0.697 0.514 0.140
July 2398.3 1714 .6 629.5 0.657 0.478 0.171
August 2378.9 1696.2 708.2 0.694 0.522 0.227
September 1943.6 1307.6 258.0 0.674 0.482 0.094
October 1546.1 977.2 92.6 0.656 0.469 0.045
November 1143.4 672.4 129.4 0.647 0.437 0.094
December 803.2 488.0 73.1 0.618 0.382 0.057

Notes: * All solar data is daily total flux on a horizontal surface.
* Clearness number is (Daily Total Solar)/ (Extraterrestrial Solar)
vValues between 0.70 and 0.80 represent clear conditions.
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CALENDAR DATA
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1 of 1
Kok ok kA k ko kK Rk kR ke kdkk ok ok k ko kkk ko kk ko kk ok kh ok k ok kkkkk ko k ok dkk ok kh ko kkkFhk ok kk

| Calendar Name: Baseline | Day Type Assignments
R e L TR | Monday = Weekday
| January first is on: Saturday | Tuesday = Weekday

1
1
1
R e | Wednesday = Weekday |
Day Type Names | Thursday = Weekday |
Day Type 1 = Weekday | Friday = Weekday |
Day Type 2 = Saturday | Saturday = Saturday |
Day Type 3 = Sunday | Sunday = Sunday |
| Holiday = Saturday |

Holidays
January 1 January 17 February 21 May 30 July 4
September 5 November 24 November 25 December 26




SCHEDULE DATA

Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1 of 2
¥k hkhkhkhkhkhkhkhkhhkdkhbhkhrhhhkhkdhkhbhkhkhohkhkhkhkdhbhhbhbhkddkhkrhkhbhhhrhhddbdbhdbhhhkhhbhhhdohkhhddhkdhxix
Schedule Name: People Hourly Percentages

Hour ----- > | 00| o1 | 02| 03 | 04 | 05 ] 06 | 07| 08 ] 09 | 10 | 11
DESIGN DAY | o o| o o] o} o] o] o 50 |100 |100 |100
Weekday | o] of| o} o] of o] o] o] 10| 25 | 40 | s0
Saturday { o} ol o] o] of o] o} o} ol o] ol o
Sunday j o] o}l o] o] of| of o} o] o} 0] 10| 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY [100 |[100 |100 |100 {100 {100 {100 |100 |100 | 75 | S0 | ©
Weekday | 60 | 60 | 50 | 40 | 40 | 40 | 50 | 50 | 50 | 50 | 50 | ©
Saturday | 10 | 50 | 50 | s0 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | O
Sunday | 40 | 50 | 50 | 50 | 50 |50 |25 ] of o} o] of o
Ak hkdkhkhhdhkhhkhkhkhkhkhkhhkkhkhkhkrrhkhhdhhhdkrdhkhhhbhhkrrrkhhkhrkrhkthhkbhkhkhrkhhhhkhkhhhdhhhdhkihkihk
Schedule Name: Lights Hourly Percentages

Hour ----- > | oo | 01 ] 02} 03| 04 ] 05| 06| 07| 08| 09| 10| 11
DESIGN DAY | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 | 75 [100 |100 |100
Weekday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 | 75 |[100 {100 |100
Saturday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY |100 |100 |100 |100 |100 | 50 | 25 | 25 | 25 | 25 | 25 | 25
Weekday |100 |100 |100 |100 |100 | S0 | 25 | 25 | 25 | 25 | 25 | 25
Saturday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
hhk kA hkhrkrkhhdkdkihkdhdkdkdhdhd ke ddkhdddkdhkdhhdhddkdkdhdhdkdkkkdkdkkdkdkkk ok kkdkdkodkddkdkdkdkkhkkddkki
Schedule Name: People Auditorium Hourly Percentages

Hour ----- > | 00| 01 ] 02| 03] 04| 05| 06| 07 | 08| 09 ] 10| 11
DESIGN DAY | o] o] o] o] of of o o 50 |100 [100 100
Weekday | o] of o| of| of of of o] 10| 25 | 25 | 25
Saturday | o|] o] of of of o} o] of of o} o} o
Sunday | o o] o of of of of o] of o] 10| 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY |100 |100 |100 |100 |100 |100 |100 |100 |100 | 75 | 50 | O
Weekday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 | 50 | 50
Saturday | 10 | so | s0o | 50 | 50 | 50 | 50 | 50| 50| 50| 50| 0O
Sunday | 40 | 50 | so | so |s0 |50 | 25| o of of of O
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Schedule Name: Lights - Auditorium Hourly Percentages

Hour ----- > | 00 | 01 ] 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11
DESIGN DAY | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 50 |100 |100 |100
Weekday | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 10 |100 |100 |100
Saturday | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15
Sunday | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 [100
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY |100 |100 |100 |100 {100 |100 |100 [100 |100 | 75 | 50 | 15
Weekday |100 |100 |100 [100 |100 |100 [100 [100 |100 | 50 | 50 | 50
Saturday | 15 |100 |100 |100 |100 |100 |100 [100 [100 |100 }100 | 15
Sunday |100 |100 |100 |100 |100 |100 | 25 | 15 | 15 | 15 | 15 | 15
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WALL CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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WALL TYPE 1: (CUSTOM WALL)

Description........... : Brick Cavity Wall
Absorptivity..........: 0.900
Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
1/2-in (13 mm) gypsum plaster 0.50 45.0 0.32 0.32 1.9
8-in (203 mm) LW concrete block 8.00 38.0 0.20 2.02 25.3
4-in (102 mm) face brick 4.00 125.0 0.22 0.43 41.7
Outside surface resistance - - - 0.33 -
Totals 12.50 3.79 68.9
Thickness: in Density: lb/cuft Weight: lb/sqgft
R-value : (hr-sqft-F)/BTU Specific Heat: BTU/lb/F
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ROOF CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
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ROOF TYPE 1: (CUSTOM ROOF)

Description...........: Shingle Roof
Absorptivity..........: 0.900

Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
3/4" Acoustic Ceiling Tile 0.75 18.0 0.14 1.89 1.1
1/2-in (13 mm) plywood 0.50 34.0 0.29 0.62 1.4
Asphalt shingles 0.13 70.0 0.30 0.43 0.7
-Outside surface resistance - - - 0.33 -
Totals 1.38 3.96 3.3

Thickness: in Density: 1lb/cuft Weight: 1lb/sqgft

R-value : (hr-sqft-F)/BTU Specific Heat: BTU/lb/F




WINDOW TYPE CONSTRUCTIONS
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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WINDOW TYPE 1: (SIMPLE WINDOW)

Windcw Description..... : Single Pane (By sgft)
Height................. : 1.00 ft
Width..................: 1.00 ft
Overall U-value........: 1.110 BTU/hr/sqft/F

Overall Shade Coeff....: 0.870
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GENERAL SCHEDULES
Name......: East Perimeter - 1lst Flr Lighting....: Lights
Floor Area......: 1550.0 sgft Task Lights.: Lights
Building Weight.: 70.0 lb/sqaft People...... : People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqgft Cooling..... : 0.00 CFM/sgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqft Typical..... : 0.10 CFM/sqgft
PEOPLE When Fan On.? Y
Occupancy.......: 200.0 sgft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment....... : 1.50 W/sqft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW |  any
ExXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
E 1290.0 | 1| 1 810 - 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty |
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GENERAL SCHEDULES
Name......: South Perimeter - 1lst Fl1 Lighting....: Lights
Floor Area......: 850.0 sqgft Task Lights.: Lights
Building Weight.: 70.0 lb/sqft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/saqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.10 CFM/sqft
PEOPLE When Fan On.? Y
Occupancy.......: 200.0 sgft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment....... : 1.50 W/sqgft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
S 480.0 | 1| 1 216 - 1 0 - N
N 430.0 | 1 1 0 - 1 0 - N




SPACE DESCRIPTION
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GENERAL SCHEDULES
Name...... : West Perimeter - 1lst Flr Lighting....: Lights
Floor Area...... : 1350.0 sqgft Task Lights.: Lights
Building Weight.: 70.0 1lb/sqft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.10 CFM/sqft
PEOPLE When Fan On.? Y
Occupancy.......: 200.0 sgft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 1.50 W/sqgft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sgft) | Type | Type Qty Shade | Type Qty Shade | Doors?
W 1530.0 | 1| 1 144 - 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |
EXp (deg) (sqft) | Type |Type Qty I
HOR - 664.0 | 1| 1 0 |
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GENERAL SCHEDULES
Name......: North Perimeter - 1lst Fl Lighting....: Lights
Floor Area......: 132.0 sgft Task Lights.: Lights
Building Weight. : 70.0 lb/sqgft People...... : People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/saft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.10 CFM/sqft
PEOPLE When Fan On.? Y
Occupancy.......: 200.0 sqgft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensgible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 1.50 W/sqft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sgft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 110.0 | 1 1 0 - 1 0 - N
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GENERAL SCHEDULES

Name......: Interior - 1lst Flr Lighting....: Lights

Floor Area......: 10861.0 sgft Task Lights.: Lights

Building Weight.: 70.0 1b/sqft People...... : People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft

Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sgft
PEOPLE When Fan On.? N

Occupancy.......: 200.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space

Sensible........: 245.0 BTU/hr

Latent.......... : 205.0 BTU/hr

OTHER LOADS

Equipment.......: 1.50 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Qty |
|
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GENERAL SCHEDULES
Name......: East Perimeter - 2nd Flr Lighting....: Lights
Floor Area......: 1530.0 sqgft Task Lights.: Lights
Building Weight.: 70.0 1lb/sqft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
‘LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.10 CFM/saft
PEOPLE When Fan On.? Y
Occupancy. ...... : 200.0 sgft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 1.50 W/sgft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
E 1490.0 | 1| 1 232 - 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Oty |
HOR - 1530.0 | 1| 1 0 |
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GENERAL SCHEDULES
Name......: South Perimeter - 2nd Fl1 Lighting....: Lights
Floor Area......: 1200.0 sqgft Task Lights.: Lights
Building Weight. : 70.0 lb/sqgft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.10 CFM/sqft
PEOPLE When Fan On.? Y
Occupancy. ......: 200.0 sgft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........ : 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 1.50 W/sqft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
S 1120.0 | 1| 1 288 -] 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Qty |
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GENERAL SCHEDULES

Name......: West Perimeter - 2nd Flr Lighting....: Lights

Floor Area......: 1632.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft  People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.10 CFM/sqgft
PEOPLE When Fan On.? Y
Occupancy....... : 200.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent.......... : 205.0 BTU/hr

OTHER LOADS

Equipment....... : 1.50 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sgft) | Type | Type Qty Shade | Type Qty Shade | Doors?

W 1600.0 | 1| 1 162 - 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty :

HOR - 1632.0 | 1 1 o |
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GENERAL SCHEDULES
Name......: North Perimeter - 2nd F1 Lighting....: Lights
Floor Area......: 792.0 sgft Task Lights.: Lights
Building Weight.: 70.0 lb/sqft People......: People
Windows Shaded. .? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sgft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.10 CFM/sqgft
PEOPLE When Fan On.? Y
Qccupancy. ......: 200.0 sgft/per FLOOR
Activity Level..: Office Work Type........:Rbove Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 1.50 W/sqgft
Misc. Sensible..: 0.0 BTU/hr
Misec. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW |  Any
EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 800.0 | 1 1 0 - 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |
EXp (deg) (sqft) | Type |Type Qty |
HOR - 792.0 | 1| 1 0 |

(104
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GENERAL SCHEDULES

Name......: Interior - 2nd Flr Lighting....: Lights

Floor Area......: 5040.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Tagsk Lighting...: 0.00 W/sgft Typical.....: 0.00 CFM/sgft
PEOPLE When Fan On.? N

Ooccupancy. ......: 200.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent.......... : 205.0 BTU/hr

OTHER LOADS

Equipment.......: 1.50 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Qty |
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GENERAL SCHEDULES

Name......: Auditorium Lighting....: Lights - Auditorium
Floor Area......: 8000.0 sgft Task Lights.: Lights - Auditorium
Building Weight.: 70.0 lb/sqgft People......: People Auditorium
Windows Shaded..? N Equipment...: People Auditorium
Partitions Used.? N Misc. Sens..: People Auditorium
LIGHTING Misc. Latent: People Auditorium
Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical..... : 0.10 CFM/sqft
PEOPLE When Fan On.? Y

Occupancy. ......: 15.0 sqgft/per FLOCR

Activity Level..: Seated at Rest Type........:Slab On Grade
Sensible........: 230.0 BTU/hr Perimeter.............: 300.0 ft
Latent..........: 120.0 BTU/hr Slab Floor Area.......: 8000.0 sqft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 2460.0 | 1| 1 o - 1 0 -] N

E 1300.0 | 1| 1 0 - 1 0 - N

S 1230.0 | 1] 1 0 - 1 0 - N

W 1300.0 | 1| 1 0 - 1 0 - | N

ROOF | SKYLIGHT |

ROOF Slope

Exp (deg) (sgft) | Type |Type Qty |
HOR - 8000.0 | 1 | 1 0 |
No partition data for this space.
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Name: Fan Coil Units - Baseline 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
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1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - Baseline
Type............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 8

COOLING SYSTEM DATA

Supply Air.......... ... ... ... 55.0 F
Fan Cycled for Cooling........ ? N
Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA
Fan Cycled for Heating........ ? N
QUTDOOR VENTILATION DATA
Common Ventilation System Used? N
SAFETY FACTORS
Sensible Cooling Factor.......: 0 %
Latent Cooling Factor.........: 0%
Heating Factor................: 0%
OUTDOOR VENTILATION DATA
Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 0.0 CFM/person

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............ : Fan Coil
Fan Total Static....(in.wg.): 0.25

Fan Efficiency........... (%) : 54
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4. SCHEDULE DATA

ol1l2]3l4lslef7|8lo]olr][2]3]4]|5[6|7]8|9]0|1]2]3]
Design Day............. [ XXX X[ XXX XXX X)X XXX XX X)X X)X X)X X
Weekday................ X | XXX XXX XX XX XXX XXX XK XXX XX
Saturday........ccnn... [ XXX | XXX XXX XXX XXX XX XXX X[ x| x]
SUNAAY .« v v vveee e [ XX XXX XX XXX XX X)X XXX XXX XK x| %]

Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | 1
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Name: Interior 219 - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAD v3.04
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1. SYSTEM NAME AND TYPE

Name............: Interior 219 - Baseline
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air......... .ot 12930.0 CFM
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 3230.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate.............. : 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate............. : 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fanm TYP . « v et v e viiecniieennnn : Forward Curved
Configuration.................: Draw-Thru

Fan Total Static..............: 2.00 in.wg.
Fan Efficiency................ : 54 %
RETURN FAN DATA

Fan TyP&. . v ot tiit it User Defined
Fan Total Static..............: 0.25 in.wg.
Fan Efficiency................: 50 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type............. : None

SAFETY FACTORS

Sensible Cooling Factor....... : 0%

. Latent Cooling Factor.........: 0%

Heating Factor................: 0 %




AIR SYSTEM INPUT DATA

Name: Interior 219 - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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3. ZONE DATA
ZONE 1 (All Zones the Same)

T-Stat Occupied Cooling.... (F) 0
Unoccupied Cooling.. (F): 0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 0
Throttling Range.... (F) 0

Trip Temperature......... (F) -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o0|o0|o|o|o|o|ofjojojojz|1|z|1|2j2|zjr|1|r]|2]2]|2]2]
ol1[213]4[s|e|7[8|9]o|1]2]3|4[5]6]|7[8]9]0[1]2]3]
Design Day............. [ XXX | XXX XXX X)X XXX XXX XXX XXX X
Weekday................ [ XXX | XX XX XXX XXX XX XXX XXX K| XX
Saturday.......c...ounn XXX XXX XXX X X)X X XXX XXX XXX XX
Sunday. . ... (XXX x| X[ X[ XXX X)X XXX XXX XX X)X XXX
Cooling Available During Unoccupied Period ? Y
MONTHLY SCHEDULES | JAN| FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | ] | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Auditorium - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............ : Auditorium - Baseline
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Bir.. ... 30000.0 CFM
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............¢ Constant Airflow Rate
Design Ventilation Airflow....: 5000.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate.............. : 2
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TyP . . i vt vei ittt Forward Curved
Configuration.................: Draw-Thru

Fan Total Static..............: 2.50 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan Type. ... ittt : None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type............. : None

SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%
Heating Factor................ : 0 %




AIR SYSTEM INPUT DATA
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 0
Unoccupied Cooling.. (F): 0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F) 0
Throttling Range.... (F): 0
Zone Heating Unit Type........: None

Trip Temperature......... (F) : -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

l4]s|e|7]8lofof1]2]3]4]5]6|7]8]9]0[1]2]3]
Design Day............. [X XXX XX XXX XXX X)X XXX XX XXX X] %]
Weekday.....ouvveenn... [X ||| 2] XXX XXX XXX X)X XXX X XXX
Saturday............... P XXX XXX XXX X)X XXX XXX XXX K] x|
SUNday. .« veiei e [ XXX X[ X]X|X| XXX XXX XXX XXX K] XK

MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC|
Central Heating........ [ XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - PLC
Typ€............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 8

COOLING SYSTEM DATA

Supply Air........ .. ... .. 0 55.0 F
Fan Cycled for Cooling........ ? N
Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA
Fan Cycled for Heating........ ? N
OUTDOOR VENTILATION DATA
Common Ventilation System Used? N
SAFETY FACTORS
Sensible Cooling Factor.......: 0 %
Latent Cooling Factor.........: 0%
Heating Factor................: 0 %
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.0 CFM/person

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54
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4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |[o0|0|0|o|ofofojo|ofof1]r|zjL|a|zi2|riz|1|2]2]|2]2]
of1]2]3]4lsi6[7[8|sj0f1]2]3|4[5]6]7|8|9]0]1]2]3
Design Day............. [ R D 4D 4P 4P-4P P 4D 4.4 b 4P 4.4 -4 N I I
Weekday................ [ ] Ik xx|x|x) || ]| |
Saturday............... L rer et
sunday.........o.ooaenn T e O O O I O O e O O
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Interior 219 - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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1. SYSTEM NAME AND TYPE

Name............: Interior 219 - PLC
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y

SUupply Alr......iiviiiiiie 12930.0 CFM

Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N

Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N

Supply Air Reset.............. : Not Used
QUTDOOR VENTILATION DATA

Type of Contrel...............: Constant Airflow Rate
Design Ventilation Airflow....: 3230.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TyP . .ttt iiiiiennannennst Forward Curved

Configuration.................: Draw-Thru

Fan Total Static.............. : 2.00 in.wg.

Fan Efficiency................: 54 %
RETURN FAN DATA

FAn TYyP .« e vt tviveinnanenennst User Defined

Fan Total Static..............: 0.25 in.wg.

Fan Efficiency................: 50 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0
Latent Cooling Factor......... : 0 %
Heating Factor................ : 0%




AIR SYSTEM INPUT DATA

Name: Interior 219 - PLC 12-30-94
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3. ZONE DATA

ZONE 1 (All Zones the Same)

T-Stat Occupied Cooling.... (F) 0
Unoccupied Cooling.. (F): 0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 0
Throttling Range.... (F): 0
Zone Heating Unit Type........: None

Trip Temperature......... (F) -
Design Supply Temperature (F) -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

Design Day............. Pl Ixixx x| xixix|xixy | [ ||
Weekday.......oovinnn.. LI xpx x| x| x|ggxxix) | f | ]|
Saturday............... A O O A O A
Sunday............eeonn T O O O
Cooling Available During Unoccupied Period ? N

MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC|
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |

Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Auditorium - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Auditorium - PLC
Type............ : CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y

Supply Air. ... .o 30000.0 CFM

Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N

Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N

Supply Air Reset..............: Not Used
QUTDOOR VENTILATION DATA

Type of Control............... : Constant Airflow Rate

Design Ventilation Airflow....: 5000.0 CFM

Dampers Open During Unocc Per.: N

Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %

Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fam TYPE. e vt viivieiananaeneat Forward Curved

Configuration.................: Draw-Thru

Fan Total Static..............: 0.90 in.wg.

Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TypPe. ..o v it iieeeeesast None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0
Latent Cooling Factor......... : 0
Heating Factor................: 0




AIR SYSTEM INPUT DATA

Name: Auditorium - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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hhkhkhkhkhkrhkkhhkhhkrkhkhkhkhkhkhkhkhhdhrokdbdbbdbhhkddhhkhkkrhhkhkhkhhhkhkhkdbrhhkrdhkhhkhkdhdhorrrx bk rhohxx

3. ZONE DATA
ZONE 1 (All Zones the Same)

T-Stat Occupied Cooling.... (F) 0
Unoccupied Cooling.. (F): 0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 0
Throttling Range.... (F) 0

Trip Temperature......... (F) -
Design Supply Temperature(F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............ : Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o|c]o|o|ojo|o|ojolof1|zf1|2|z|1|L|r|1|L|2]|2]2]2]
lof1]2]3|4fs]e|7]8]s|0|1][2]|3]4[5|6]7[8]9[0{1]2]3]
Design Day............. AP 4b-4P4P 4P 4P 4P 4P 4P 4P 4P 4D 4P 4P ¢ I N I
Weekday........ovvvnnnn Pl IXIRIXIXX XXX XXX XXX ]
Saturday............... P IxIxIxIX XX XXX X)X x] | ] ]
sunday............o.nn. LD x| XXX XX XXX ]|
Cooling Available During Unoccupied Period ? Y
MONTHLY SCHEDULES | JAN | FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | [ XXX | XXX | XXX |

Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAD v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - DDC
Type....--......: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 8

COOLING SYSTEM DATA

Supply RAir....... ... ... ... ... 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N
SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor.........: 0 %

Heating Factor................: 0%
OUTDOOR VENTILATION DATA

Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 0.0 CFM/person

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............ : Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54




~

AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 12-30-94
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4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |0|0|o|o|ofo|o|ofojolz|1|1{z|2|z|2|z|L|L]|2]2]2]2]

lof1]2]3f4|5[6|7[8]90f1|2]3]45]6|7[8]9]0]L1]2]3]
Design Day............. I N N D 4P P4 4D 4D 4D 4D AP 4 b 44 b4 I I I I
Weekday................ Pl b xR xRz x|z | ] ]|
Saturday............... e e
sunday..............ns T e o O

MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... [ | | | | XXX | XXX | XXX | XXX | XXX | | | |




ATIR SYSTEM INPUT DATA

Name: Interior 219 - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Interior 219 - DDC
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y

SUpply Alr. .. .oviiiini it 12930.0 CFM

Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N

Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N

Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate

Design Ventilation Airflow....: 3230.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5%
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAl TYP . + v v vt ieeisnennnanat Forward Curved

Configuration.................: Draw-Thru

Fan Total Static..............: 2.00 in.wg.

Fan Efficiency................: 54 %
RETURN FAN DATA

Fam TyP&. : c e ettt viiieanannenn : User Defined

Fan Total Static..............: 0.25 in.wg.

Fan Efficiency................: 50 %
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: Integrated Enthalpy
OA Upper Cutoff Temp..........: 95.0 F

OA Lower Cutoff Temp.......... : 0.0 F
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N

VENTILATION HEAT RECLAIM
Reclaim Unit Type.............: None




AIR SYSTEM INPUT DATA

Name: Interior 219 - DDC 12-30-94
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2. SYSTEM DESCRIPTION (CONTINUED)
SAFETY FACTORS

Sensible Cooling Factor.......: 0
Latent Cooling Factor.........: 0 %
Heating Factor................: 0

ZONE (All Zones the Same)
T-Stat Occupied Cooling....(F)
Unoccupied Cooling.. (F):
Occupied Heating....(F): 70.
Unoccupied Heating.. (F):
Throttling Range.... (F):
Zone Heating Unit Type........: None

Trip Temperature......... (F) -
Design Supply Temperature(F): -
Fan Total Static....{(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kw) : 0.0

Isle[7|8]ofo|1]2]3]
Design Day............. P3P 2P 4P 4P 4P 90 4P 4P 4P 4P 4P 4 I I I N O
Weekday.....ooovevnnnnn [ T IxIxxixxxxxxixizizr |||
Saturday............... T 1 I B B
Sunday..............enn I T
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |[MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | [ | XXX | XXX | XXX | XXX | XXX | | | |

¢-l22




AIR SYSTEM INPUT DATA

Name: Auditorium - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Auditorium - DDC
Tvpe............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y

Supply Air........ ... ..t 30000.0 CFM

Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N

Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N

Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 5000.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2%
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAl TYPC . v v vttt i iiii e einaenaat Forward Curved

Configuration................. : Draw-Thru

Fan Total Static..............: 0.90 in.wg.

Fan Efficiency................: 54 %
RETURN FAN DATA

Fan Type. ... ittt None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: Integrated Dry-Bulb
OA Upper Cutoff Temp..........: 95.0 F
OA Lower Cutoff Temp..........: 0.0 F
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor......... : 0%

Heating Factor................: 0%
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3. ZONE DATA
ZONE (All Zones the Same)
T-Stat Occupied Cooling.... (F)
Unoccupied Cooling.. (F):
Occupied Heating.... (F): 70.
Unoccupied Heating.. (F)
Throttling Range.... (F):
Zone Heating Unit Type........: None

Trip Temperature......... (F) -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
zZone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

lo]1]2]3]4|
Design Day............. [T IRIX X XXX XXX X)X XXX ] ]
Weekday......ovveeenen.. b IR XIXXX XX XXX %] ] ] ]
Saturday............... P T IxIXIX XXX XXX R X% | ] ]
SUNdaY. .o v i P ixIx x| xpxx| x| x|[ x| x| x]x[x] | | |

MONTHLY SCHEDULES | JAN| FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ ] | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - Baseline 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

SPACES IN ZONE 2 (Zone 2)

2. South Perimeter - 1lst F1 1

SPACES IN ZONE 3 (Zone 3)

3. West Perimeter - 1lst Flr 1

4. North Perimeter - 1st F1 1

SPACES IN ZONE 5 (Zone 5)

6. East Perimeter - 2nd Flr 1

7. South Perimeter - 2nd F1 1

8. West Perimeter - 2nd Flr 1

9. North Perimeter - 2nd Fl1 1




AIR SYSTEM INPUT DATA

Name: Interior 219 - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

(AL




AIR SYSTEM INPUT DATA

Name: Auditorium - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

oy




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

SPACES IN ZONE 1 (Zone 1)

1. East Perimeter - 1lst Flr 1

2. South Perimeter - 1lst F1 1

SPACES IN ZONE 3 (Zone 3)

3. West Perimeter - 1lst Flr 1

SPACES IN ZONE 4 (Zone 4)

4. North Perimeter - 1st F1 1

SPACES IN ZONE 5 (Zone 5)

6. East Perimeter - 2nd Flr 1

SPACES IN ZONE 7 (Zone 7)

8. West Perimeter - 2nd Flr 1

A

A28




AIR SYSTEM INPUT DATA
Name: Interior 219 - PLC

12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

5. Interior - 1lst Flr 1 10. Interior - 2nd Flr 1




AIR SYSTEM INPUT DATA
Name: Auditorium - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*hhkhkhkhhkrhrhkhkhkhkrkhkhkhkdrdhkadrrohhbkddhhddkhhkhhkhkhkdkhrhkhdhdkhbhkhkdkrrhhkrhhhhrkddhrhkhkhdbhhbhrdrhhdhrhdkx

1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
. Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

SPACES IN ZONE 1 (Zone 1)

1. East Perimeter - 1lst Flr 1

SPACES IN ZONE 2 (Zone 2)

2. South Perimeter - 1lst F1 1

3. West Perimeter - 1lst Flr 1

SPACES IN ZONE 4 (Zone 4)

4. North Perimeter - 1lst F1 1

6. East Perimeter - 2nd Flr 1

7. South Perimeter - 2nd F1 1

SPACES IN ZONE 7 (Zone 7)

8. West Perimeter - 2nd Flr 1

9. North Perimeter - 2nd F1 1




AIR SYSTEM INPUT DATA

Name: Interior 219 - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

SPACES IN ZONE 1 (Zone 1)

5. Interior - 1lst Flr 1 10. Interior - 2nd Flr 1

T




AIR SYSTEM INPUT DATA

Name: Auditorium - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION




PLANT INPUT DATA
Plant: Cooling Plant (Offices) - Base 12-30-54
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling Plant (Offices) - Base
Classification..............: Cooling

TypP€. -+« .vtveeveeewneenao...: Air-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

Air System Name Type Quantity
1. Fan Coil Units - Baseline........ (2P-FC) 1
2. Interior 219 - Baseline.......... (SZ CAV) 1

Estimated maximum cooling load...: NA

Chiller capacity at design....... : 100.0 Tons

Chiller input power at design....: 1.500 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump OY Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 11.2 70.00 70.0 80.0 5.04 0.0




PLANT INPUT DATA

Plant: Heating Plant - Baseline 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Heating Plant - Baseline
Classification..............: Heating
4 o 1 : Hot Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
1. Fan Coil Units - Baseline........ - 1 - -
2. Interior 219 - Baseline.......... - 1 - -
3. Auditorium - Baseline............ - 1 - -

Estimated maximum heating load...: 854.0 MBH
Gross output at design...........: 2100.0 MBH
Energy input at design...........: 3500.0 MBH
Overall efficiency at design.....: 60.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW.........: 0.000 kW
. BOILER PART-LOAD PERFORMANCE DATA
% Load Overall Eff. (%) % Load Overall Eff. (%)
90 60.0 40 60.0
80 60.0 30 60.0
70 60.0 20 60.0
60 60.0 10 60.0
50 60.0 0 0.0
PUMP AND PIPING SYSTEM DATA
Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss

Piping System (F) (ft wg) (%) (%) (kw) (%)




PLANT INPUT DATA
Plant: Cooling (Auditorium) - Base 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling (Auditorium) - Base
Classification..............: Cooling

TYpPE. ..+ vvevueuueeueeeee..: Alr-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

Estimated maximum cooling load...: NA

Chiller capacity at design....... : 40.0 Tons

Chiller input power at design....: 1.250 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading..... : 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 12.4 70.00 70.0 80.0 1.82 0.0

/(36




PLANT INPUT DATA
Plant: Coocling Plant (Offices) - PLC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling Plant {(Offices) - PLC
Classification..............: Cooling

8% 1= : Alr-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

Air System Name Type Quantity
4. Fan Coil Units - PLC............. (2P-FC) 1
5. Interior 219 - PLC............... (SZ CAvV) 1

Estimated maximum cooling load...: NA

Chiller capacity at design....... : 100.0 Tons

Chiller input power at design....: 1.500 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 11.2 70.00 70.0 80.0 5.04 0.0

(37




PLANT INPUT DATA
Plant: Heating Plant - PLC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name€..................: Heating Plant - PLC
Classification..............: Heating
TYPE. -+ evvveeeeanenuenn.....: Hot Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
4., Fan Coil Units - PLC............. - 1 - -
5. Interior 219 - PLC............... - 1 - -
6. Auditorium - PLC..........couenn.. - 1 - -

Estimated maximum heating load...: 889.5 MBH
Gross output at design...........: 2100.0 MBH
Energy input at design...........: 3500.0 MBH
Overall efficiency at design.....: 60.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW.........: 0.000 kW
BOILER PART-LOAD PERFORMANCE DATA
% Load Overall Eff. (%) % Load Overall Eff. (%)
90 60.0 40 60.0
80 60.0 30 60.0
70 60.0 20 60.0
60 60.0 10 60.0
50 60.0 0 0.0
PUMP AND PIPING SYSTEM DATA
Pump Efficiencies Pump Piping
Pump oxr Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Hot Water 20.0 70.00 70.0 80.0 4.94 0.0




PLANT INPUT DATA
Plant: Cooling (Auditorium) - PLC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name...........v......: Cooling (Auditorium) - PLC
Clasgification..............: Cooling
TYpPe...vvveeeueeeeenuaeen..t Air-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

Estimated maximum cooling load...: NA

Chiller capacity at design.......: 40.0 Tons

Chiller input power at design....: 1.250 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unlocaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kw) (%)
Chilled Water 12.4 70.00 70.0 80.0 1.82 0.0




PLANT INPUT DATA

Plant: Cooling Plant (Offices) - DDC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name............c.ou... : Cooling Plant (Offices) - DDC
Classification..............: Cooling

TYpPe. .. veeeveewwenueaan...t Alr-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

Air System Name Type Quantity
7. Fan Coil Units - DDC............. (2P-FC) 1
8. Interior 219 - DDC............... (sz cav) 1

Estimated maximum cooling load...: NA
Chiller capacity at design.......: 100.0 Tons
Chiller input power at design....: 1.500 kW/Ton
Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? Y
Is hot gas bypass used........... ? N
. $ load for minimum unloading.....: 20.0 %
Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping

Pump or Delta-T Head Mech Elec Power Gain/Loss
(%) (%) (kW) (%)

70.0 80.0 5.04 0.0




PLANT INPUT DATA
Plant: Heating Plant - DDC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

khkhkhkkkhdkhkhkhkhkhkhkhkhhkhhdrhkhkdbrhrhkdkhkhkkhbhhkdrhkhkbdkhkhkrdordbdhdhbhhkrddbhrrbbhrbrhkhkrdbhdxhhdhk

PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Heating Plant - DDC
Classification..............: Heating
Type........................: Hot Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
7. Fan Coil Units - DDC............. - 1 - -
8. Interior 219 - DDC............... - 1 - -
9. Auditorium - DDC................. - 1 - -

Estimated maximum heating load...: 889.5 MBH
Gross output at design...........: 2100.0 MBH
Energy input at design...........: 3500.0 MBH
Overall efficiency at design.....: 60.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW.........: 0.000 kW
BOILER PART-LOAD PERFORMANCE DATA
% Load Overall Eff. (%) % Load Overall Eff. (%)
90 60.0 40 60.0
80 60.0 30 60.0
70 60.0 20 60.0
60 60.0 10 60.0
50 60.0 0 0.0
PUMP AND PIPING SYSTEM DATA
Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) C (kW) (%)
Hot Water 20.0 70.00 70.0 80.0 4.94 0.0




PLANT INPUT DATA
Plant: Cooling (Auditorium) - DDC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling (Auditorium) - DDC
Classification..............: Cooling

Type. ... ...t Air-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

Estimated maximum cooling load...: NA

Chiller capacity at design.......: 40.0 Tons

Chiller input power at design....: 1.250 kW/Ton

Chiller configuration............ : Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 12.4 70.00 70.0 80.0 1.82 0.0




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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BUILDING NAME..........: Building 219 - Baseline

Plant Name Type Quantity
1. Cooling Plant (Offices) - Base. (A/C CHILLER) 1
2. Heating Plant - Baseline....... (HW BOILER) 1
3. Cooling (Auditorium) - Base.... (A/C CHILLER) 1

Max. Power Use

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate.................: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas........covueveeenat Washington Gas Rate Schedule 2
Fuel oil......................: None
Propaneé............«.«c........: None

Remote source heating.........: None

Remote source cooling.........: None




BUILDING INPUT DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
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MISCELLANEQUS DATA

Additional building floor area....................: 0.0 sgft
Source electric generating efficiency.............: 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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BUILDING NAME..........: Building 219 - PLC

Plant Name Type Quantity
4. Cooling Plant (Offices) - PLC.. (A/C CHILLER) 1
5. Heating Plant - PLC............ (HW BOILER) 1
6. Cooling (Auditorium) - PLC..... (A/C CHILLER) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate.................: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas...................: Washington Gas Rate Schedule 2
Fuel oil........ ... .. : None
Propan€.............ve........: NoOne

Remote source heating......... : None

Remote source cooling......... : None




BUILDING INPUT DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 2
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MISCELLANEOUS DATA

Additional building floor area....................: 0.0 sgft
Source electric generating efficiency.............: 100.00 %

[




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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BUILDING NAME..........: Building 219 - DDC

Plant Name Type Quantity
7. Cooling Plant (Offices) - DDC.. (A/C CHILLER) 1
8. Heating Plant - DDC............ (HW BOILER) 1
9. Cooling (Auditorium) - DDC..... (A/C CHILLER) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate.................: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas........coovuvennn. : Washington Gas Rate Schedule 2
Fuel oil......................: None
Propane...........vevcu.......: NOne

Remote source heating.........: None

Remote source cooling.........: None




BUILDING INPUT DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 2
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MISCELLANEQUS DATA

Additional building floor area....................: 0.0 sqft
Source electric generating efficiency.............: 100.00 %

£




